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INTRODUCTION

This report. is a supplement to reference 1 and describes the usage of a
computer program implementing an improved vortex-core ﬁethod described in ref- -
erence 1. The method is applicable to cambered wings, straked wings or wings
with leading-edge vortex flaps at subsonic speeds. The prediction of lifting
pressure distribution and the computer time based on the diffused vortex-
filament method in reference 2 have been improved by using a pair of concentratéd
vortex cores above the wing surface.

In the following, the program capabilities, input forﬁat and oufput format
are described. Then, input data ofbtwo sample test cases ( a delta wing with
conical camber and a double delta wing) and the corresponding output, as well

as the program listing are given.

PROGRAM CAPABILITIES

This program has the follo&iﬁg main features:
(1) Arbitrary camber shapes may be defined at ten or less spanwise stationms.
Option for exactly defining leading-edge flap geometry is also provided.
(2) FEight spanwise striés are usually used for siﬁple wings (such as delta
wings) and nine spanwise strips for double delta wings.
(3) The side-edge vortex system is incorporated.
(4) In the core model method, the starting solution for wings at angles of
attack less than 20 degrees is taken to be the initial shape at 20-degrees

angle of attack.

INPUT DATA FORMAT

Group 1  Format (16A5)

TTL(I) Any title identifying the case to be run. END in first three columns

terminates the job.

e
NI3-T70577



Group 2

NCW

NBRR

NCONTS

MITER

IPUNCH

KUl

Format (615) 2
Number of chordwise vortex elements on the wing surface. Limited to
nine.

Number of constant x-locations where the spanwise lifting pressures
are to be interpolated. Limited to twenty-five.

= 0, if initial locations of free elements are calculated in the
program.

=1, if initial locations of freé elements are to be read from data
cards. For wings at angles of attack less than- 20 degreeé, the initial
shape at 20 degrees is to be used.

Maximum number of iterations to be performed (usually 5etween 7 and 9).
= 0, if coordinates of free elements after-the_léét-iteration are not
to be punched out;

=1, if coordinates of free eiements after tﬁé"lagt iteiétion are to
be punched out.

= 2, two iterations to be performed in the vortex filament model.

Note: If KUl is greater than MITER, the vortex filament model is to be run in

the entire iteration process.

Group 3
NC

M1(T)

ICAM

Format (615)

Number of spanwisé sectigns on.the righ;-wing (bounded by points of
discontinuities in geometry, such as chanée in sweep), Limited to‘-
two..(See_sketch 1). |

Number of spanwise strips in each spanwise sectidn'bius one. Limited

to twenty.

0, for non-cambered airfoils.

]

1, if cambered ordinates are to be read in.

2, if camber slopes are defined analytically in subroutine.ZCDX.

3, if there are flat leading-edge flaps attached to a non-cambered

wing.



3
IST Number of y—sfations at which camber ordinates are read in. . Limited
to ten. If ICAM=3, IST is the number of leading-edge flap segments;'
for example, IST would be 1 for a simple flat leading-edge flap. 1If
ICAM=1, at least two y stations are needed, one being at tﬁe root and
;he other being at the tip.
ITERS = 0, for wings at angles of attack greater than 20 degrees and
NCONTS=0.
= 3, for wings at angles of attack less than 20 degrees and NCONTS=1.
Group 4 Format (2I5)
ISPAN = 0, if the leading-edge free elements start from the center line of
geometry. |
= 1, if the 1eading—edge free elements do not start from the center
line of geometry.

Use 0 always in the preseht version of the program.

ITRAKE 1, for one vortex-core system on the right wing.
= 2, for two fortex-core system on the right wing.

Group 5 Format (8F10.5)

ALPHA Angle of attack (in degrees)

AMACH Mach number. Limited to subsonic flow.

DELTA Length of a segment of leading-edge free vortex elements (may be
taken as 0.15 Cgs where cr is the root chord).

DL Length of a segment of wake elements (may be ;aken as 0.15 cR).

XEND x-coordinate beyond which free vortex elements from the leading edge

and the wake are represented by a single element going to infinity.

CBAR Reference chord.
AREA ' Total reference wing area.
CLS Reference lift coefficient.

Note: The reference lift coefficient CLS for use in adjusting the core move-



ment is based on the suction analogy as implemented by Lan (reference 3).

Group 6.

NFSH(TI)

Format (915)
Number of segments along each vortex element on the leading-edge

free vortex sheet.

0'

5, if ITERS

6, if ITERS

3.

Omit Groups 7, 8 and 9 if ICAM # 1. Repeat Group 7, 8, -9 IST times.

Group 7
YT(I)
XNUM

CURV(T)

CHND(T)

Group 8
XT(1,J)

Group 9
CA(D)

Format (4F10.6)

y-station at which camber ordinates are read in.

Number of camber ordinates to be read in. Limited ‘to 21.

= 0, if camber is to be formed by connecting straight sééments, with
first segment being regarded as flat leading-edge flap.

1, if cubic spline interpolation is used.

[}

2, if cubié spline interpolation is used, with first segment Being
flat leading-edge flap.

Chord length at YT(I) étatioh.

Format (8F10.6)

x/c values at'wﬁich éamber ordinates are fead iﬁ.for iT(I).station.

Format (8F10.6)

z/c values of camber ordihates at the corresponding XT(I,J) locations.

Omit Groups 10, 11 and 12 if ICAM # 3. Repeat IST times..

Group 10 Format (2F10.6)

YLEF(I,l) Extreme inboard y-coordinate of I-th flat leading-edge. flap segment.

YLEF(I,2) Extreme outboard y-éoordinate of I-th flat leading-edge flap segment.

Group 11 Format (6F10.6)

XLF(I,1)

YLF(I,1)

zZ1

First corner point coordinates of I-th flat leading-edge flap seg-

ment. (see sketch 2)



XLF(I,2)} Second corner point coordinates of I-th flat leading-edge flap
YLF(I,2) segment..

z2

Group 12 Format (6F10.6)

XLF(I,3)) Third cofner point coordinates of I-th flat leading-edge flap
YLF(I,3) ) segment.

Z3 J
XLF(I,4)) Fourth corner point coordinatés of I-th flat leading-edge flap

YLF(I,4) ) segment.

Z4 y |
Note: The flat flap must be inside the boundary of planform described in Group 13.
Group 13 Format (6F10.5)

Corner-point coordinates of a spanwise section (See sketch 3).

XXL(1) Leading~edge x-coordinate of the inboard chord.
XXT (1) Trailing-edge x—coordinate of the inboard cﬁord.
YL(1) - y~coordinate of the inboard chord. '

XXL(2) Leading-edge x-coordinate of the outboérd chord.
XXT(2) Trailing-edge x-coordinate of the outboard chord.
YL(2) y-coordinate of the outboard chord.

Omit Groups 14, 15, 16, 17, 18 and 19 if NCONTS = O.

Group ‘14 Format (10I2)
NELM(I) Number of vortex segments along each vortex element in the leading-
edge vortex system.

Group 15 Format (8F10.4)

XE(J) x-, y- and z-coordinates of endpoints (away from the leading edge)
YE(J) of the leading-edge vortex segments on and above the wing surface.
ZE(J)

Group 16 Format (10I2)

NNELM(I) Number of vortex segments along each vortex element in the wake



system behind the trailing edge.
Group 17 Format (8F10.4)
XXE(J) X-, y- and z—coordinateé of downstream endpoints of wake vortex
YYE(J) segments behind the trailing edge.

ZZE(J)

Omit Groups 18 and 19 if the wing planform has a zero tip chord.

Groué 18 Format (10I2)

NTLM(I) Number of vortex segments along each vortex element in the side-
edge vortex system.

Group 19 Format (8F10.4) -

XTIP(I,J)}x-, y- and z-coordinates oftendpoints (away ffom the sidé edée) of

YTIP(I,J)\vortex segments 6nvside-edge.vortex elements, |

ZTIP(I,J)
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(1)
(2)

(3)

OUTPUT FORMAT
First, all input data will be printed.

Camber slopes at wing bound elements (with respect to fine grids).

- DZDXV At bound elements

DZDYV

Camber slopes at wing control points and bound elements (with respect to

coarse grids).

(4)

(5)

(6)

(7

DZDX At control poiﬁts_

DZDY

DZDYV At bound elements.

Camber slopes at 1eading—edgé'¢onfr61 pqinfs of each spanwise strip.
DZDX At leading-edge control éoints;

DZDY

Leading~edge vortex element system:

XE K=, y- and Z—COQrdinates of endpoints (away from the leading
YE ~ edge) of vortex segments in the.léadihg-edge vortex element
ZE . system on and above'the.wing.

Wake element system:

XXE ) x-, y- and z-coordinates of each vortex segment in the wake_
"YYE % system behind the trailing edge.
ZZF

Plots of leading-edge free elements above the wing and wake elements

behind the trailing edge, on X-Y, X-Z and Y-Z planes respectiveiy.,

(8)

Wing vortex-density distribution:

X/C Noﬁdimensional x—coordinéte, referred to local chord (with.
respect to coarse grids).

2Y/B nondimensional y-station, referred to wing semi-span.

GAMAY Bound vortex density on the wing (Yy) at the given (X/C, 2Y/B).



(9

(10)

- (11)

(12)

(13)

(14)

Leading-edge vortex strengths:

2Y/B Nondimensional y-station, referred to wing semi-span.

CAPGAMA Strength of the leading-edge free element (T) at the given 2Y/B.

Wing surface lifting-pressure distribution:

X/c Nondimensionai x~coordinate, referred to local chord (with respecF
to fine gfids).

2Y/8 Nondimenéional y-station, referred to wing semi-span.

DELTA—CP The total ACp at the given (X/C, 2Y/B)

Sectional characteristics:

I Spanwise station number (numbered from root to tip).
CLI Sectional 1ift coefficient.

CMI Sectional pitching moment coefficient about the y-axis.
Ch1 Sectional iﬁduced drag,coefficienf.

CTI Sectional leading-edge thrust coefficient.

The next group of output variables is the overall aerodynamic characteristics;
Spanwise lifting pressures atvconstant x-locations.

Y-' y-coordinate.

2Y/B<LOCAL) Nondimensional y-station, referred to wing local semi-span.
DELTA-CP Total ACp at-the given (x,y).

Summary sheet: |

ITERATION Iteration number.

' CL The total lift coefficient.

CM The total pitching moment coefficient about y-axis.

CD The total induced drag coefficient.

CT The total leading-edge thrust coefficient.

GMSUM Sum of strengths of leading-edge free vortex elements, except

the one at the center line.
SFAC Sum of the magnitude of total force acting on the core and free

sheet.



10

(15) The last portion of the output consists of the converged positions and
orientations of free sheet vortex elements and the concentrated core, and
aerodynamic characteristics‘correspoﬁding'to the solution in which "SFAC"

of (14) reaches a minimum value in the iteration cycle.
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Input

MUVPER

— 2D 0V NTNE DN~

Data of the First Sample Case

coectLnmep MUMRBRER
111111101 11222222222233332333324444444444555556R555666666666RTTTTTTTTTT8
12345672G01273459T7290123456TR9N1PR45ATRO0) 23456 7RAN123456TRIN12345678001234567890

CONTCAL CAMPER WING AT ALPHA 30,7 NFGRFES

A 2 -0 £ n ?
1 . Q I ] e
n 1
n,7 0, n.2% 0,75 o5 2.0 2.586 ° 1.297
& = b e S s ) 5
~-N 4 A 1,705
(). nl no no 0. 0.' 0. 0-
-1.6 1.4 n. 1.4 1.4 0,862
=l.6 1.4 N, 1.4 1.4 0.867
ran

»

v
Z(1.4,0.) £(1.4,0.862)

—_
Section A-A

11



Oufput of the First Sample Case

INFUT PATE CARDS )
_ CONTCAL CAMPFF WIMG AT ALPHA 30,7 REGREFS

[ 2 0 A 0 ?
1 a ? 1 n
0 1 ) ) .
I, o000 n.onoon . «25009 “7S00n S.5n000 2.00000 2.58ean0
= 5 § & & 5 &5 g - B
= 0000 L41000 l.26500

n.00000 - N,00N00  0,N0000  0,00000 0,00000 0,00000 0,00000
SAPHUTISF SFCATION NF MUMRFR 1
=1.60n00 1.,40000 n.n0000 1.40000 1.40000 86200

CAMRER SLOPF AT FINE GRID FOUMD ELEMENT

nzNyy nzpyv
k00NN N, 000NN
0,0n000 N.,N0000
n.n0nnn n,0n000
n. Anenn - 0, 00000
n,n0000 n. 00000
n,00000 a,n00nn
n.00000 n,0nn0n
.1274) ~.81416
n,no0nn 0,00000
0,.00000 N.00000
n.00000 n,nno000
N.00000 0.,00000
n.00000 n,n0n00
n.0r0nn 0.00000
«”3158 -, 09948
n.onaon n,00000
n.00000 n.,nooeo
000000 - 0,N0000
0.00000 n,N0CON
0.00000 ngnno0n’
n,n00no n,noooon
20408 «1,172608
LN623T0  ~,26520
n,00npn n,N0CON
0,00000 n.,0000n0
0,00000 n.,00000
0.0N00N0 0,00000
n.0apeG N.no0no0
<347 =1,2F53)
. 15247 -,A1037
N2RA0 -.172231
f,n0000 r,00000
0.,00000 n.nonon

1.70700

0.0000n0

T



n,nonpe n,nnonn
n.o0nnn n.nne0D
.2500a0  =1,35156
23400 -.91142
L1277R -.51Feg
+0B27P -, PPE1S
L0020A -.0npa)
a.0nreQ e.0000N0

n, 00000 A, napcnp
.37306 .1, 40286
J2NRAR =y 17450

.P2187 -,0nn8q

01701“ -.(.‘7';.’-6

s 1760¢ -.,51242

.nee=n - 4067

LTSV S LYALY

L3R100 <1,47144

« 36347 =1,2R737

Mk IAN T P A

LINLNA -1 ,1°"¢Pq

L2TAZT =1 ,NFETE

«2€6017 ~1,00218

.25094 -.,Gh014
SAPEnTCF SFCTYIOM OF NUVRER 1 .
-1.60000 l.40000 0,00000 1.40000 1.40000 826200

CEMOFD SLOPF AT CGARSF GOIN aauMD Ef FuFNT

nznx c7hy nzeyv .
n.nn060 n.00NON o.,n0000
n.806000 n,noneo n,nnnnn
N 0NM0N0 n,00N00 0,00000
p.nn0n0 r.0N000 p.0n0n00
Nn.oneen p,NN000 0.,00000
n.00000 t.00000 g, nronn
p,00000 n,noo0e -,261323
0,00000 0,0N0000 0.,70000
0.00000 n, 00000 0.00000
N, 00000 .0,00000 ~ 0,000n0
n.000n00 0.00000 0,000n00
n,00000 n.nneo00 n,ogene

N276A1 -.11734 -, 78217
n,0nn00 0.,00000 0,nN0C0C
a.,onpno ALONOOD 0,00000
N,00000 (U Y] n,0000N
n,nn000 000000 n,n00N00
0.00000 n,0n06n n,rp0nQ

e 12A78 =.%11€] =1,047)0
0.0N000 n,oonoo -, 09A57

€T



0.00000
0.0n000
0.,00000
0, 0n000
s 2NPPR
s N4RPT
n,onent
0.,000n00
n.0neno
o.0nr000
27213
.14202
.NH237P
e, 00000
0.00000
0,0nnnn
«33423
+2A3R0
L1703
12124
.N923%4
«NR4EKDN
«27141
« 33974
«2040RA
WPTLAT
PERON
L 24G780

CEMPFR S1OPF AT THF

nzZoy

»3PG82
«3R4KS?
e 3P452
« 30457
30457
«3RLGP
W APLED
fARLED

Nn,00000
N, 00000
n,oo00n
P.00000
-~ R1484
-e19450
n, 00000
n,00Cc00
n,00000
n,n0c00
] JNEE2T
-.57334
-.F751F
n.0n000
n,NeNOn
N,00000
-1,7h448
-.043R8]
- 67744
-, 40007
-,Ir366
-.347490
-]1.2045€

~1.77187.

-1.1Fp¢c
-1.n081394
-.98758%
-,0A480

N7y
-1.,44024
—-1,464024
=1.440P4
-1s64CP4
-1.44074
=Y, 44PP4
=1.44024
-1 ;46024

END OF TNPUT DATA

0,00000
0o.0h0p00
0,0n000
0,00000
-1.21?qq
‘04731?
n,n00n00
o.cnr00
0,00000
0.00000
-1,372243
-.“0130
-o,38378
~,09120
0, 00C00
0, 0an0n"
-]1,3900¢
-1.10421
-,7301¢%
-,87anP
- L7END
-, 56AG
1,427
=1.,324416
-1,22015
-1,10208
~1.0154°
=,0970r4

LEADING EPGE CONTROL POINTS

71



s COMICAL CAMRFR WING AT ALPHA 30,7 DEGREES
ALPHA(DFG,)=30,700 MACH NUMRER= 0000 TTERATION MUMBER= 0

LEARNING: ENGE FLEMENTS
R 2-X.X-2-2-2-¥-2.2.2-2-%-3-R.2.X 2.2 ¥
#oan Jonoe
144000 =1,3639 -1,5624 =1,5000 =1,7500 =1.4%00
<0877 «0877 n,N000 0.0000 0.,0000 0.0000
0.0n00 06,0000 n.0000 0,0000 0.0000 .1781
- 4ond Poonp
" 1.4000 =1,0233 =1,3639 «1,3990 <1,8300 -1,259}
.95%G  1,20809  1,4%%9 1,707 1,959 2,2059
4 ,45R0Q 4,70%9 44,9559 5.2059 85,4559 58,7059

<1840 ,1540 0577 L0577 0577 L0577
L0577 JNETT <0577 <0577 <0577 . N877
L0577 <O0RTT « 0577 L0671 JN877 <0877
0.0000 0.0N000 0,0000 0.0000 0.no00 1781
.3n5e «3NSR «308R .3058 +305R «305A8
3N - .305A8 +305R8 . . 3058 « 3058 »3IN58

Bo0s Avhon
1.4000 =,SR78 21,0333 «]1,6642 <=1,1R74 -,9410
1.2740 1,5240 1,7740  2,0240 2,3740 2.5240
4, 7760  S,0740 5,2740 56,5240

+2R36 .”P36 1540 1640 «1540 «1540
«1540 .1540 «1540 .1540 1540 1540
o 1540 »16540 +1540 1540

0.0000 N, 0000 0.,0000 0,0000 0,0000 «1781
«305R +3058 +3058 3058 «3058 3058
« 3058 «308R 3058 .3n58

oo Loooe
l.4000 -.08212 = RRT72 -.f130 -.7137 =,5124
1.70r2¢ 1,0526 2.2026 2.,4526 P.7026 2.9526
K.0Nn76 S,4626 S.7026

$4210 W4310 . 2826 .PR36 «PB836 «?R36
2836 .P835 .PB2A JPR36 .PR3A +PR36
«PRI& T ,2836 .2P3¢
n.0000 0,0000 00,0090 0,0000 0,0000 +«1781
.30n8p .3058 « 2058 .3058 .305R 3058
<3058 .2058 »3058
- L-X-Z-X- B -.¥-X-¥.
1.4000 4284 -.N812 . ~,1000 =,1750 -a0750
2.1000N PJlann ?.690n 2.9400 33,1900 3,4400
o 5.6000 .
.S7P4 <57R4 «4310 L4310 4310 4310
4310 .4310 w4310 4310 4310 4310
4310
N.000N n,0n0n n.ne00n - 00,0000 0.n000 1781

«1,2350

0,0000
«3058

-1,0441
?.4559

L0577

«0577
+3058
«3058

-, 7260
2.7740

«1540 -

«1540

.3058
«3058

-, 2974

3.2026 |

« 2826
»2836

.3058
.3058
+»1900
3.6900

.4310
4310

3058

-.7941

?.7059

.0577
L0577

‘a 3058

93058

-a4760
3.0240

1540
« 1540

3088

.305A
0674
3.4526

.2836
«2836

.3058
.3058
«6600

3.9400

4310
L4310

© ,ANSA .

-e5441
2.9559

<0577
«0577

«3058
«3058
- 2760
3,2740

.1540
1540

«3058
«3058
«2026
3.7076

«7R6
PA36

«3058
+3058

.6900

4,1900

24210
<4310

+305AR

-02951

3,2059.

« 0577
« 0577

«3058
3058
«0240
3.,5240

1540
«1540

+3058
«3058

. 24526

3.9526

« 2836
«2836

«» 3058
«3058
«9400
4,4400

4310
24310

«305R

-, 01441
3.4559

0877
« 0577

«3058
«305R
«2T40

3.7740

'.1540
«1540

«3058
«3058

7026

- 442076

«2R36
«2836

«3058
«3058
1.1900
4,6900

« 4310

4310

«305R

«2059
3,7059

05677
20577

.3N58
3058
.5240

4,0240

<1540
1540

,3058
.3058
. 9526
64,4576

» 2836
.2R26

.305R
.3058
1,4600
64,9400

L4310
L4310

3058

L4659

© 33,9559

«0STT
«0STT

»3058

+3058"

« 7740
4,7740

«1540
« 1540

+305R
«3058

1,2026

‘-70?6'

0?836‘

.PR36
+305R
+3058
1,900

$.1900

«4310
«4310

« I06R

« 7059
4,2059

« 0577
«0577

«3058

«3058
1.0240
4.5240

<1540
1540

.3058
.3058
1.4526
4,.9526

.2836
.2836

«3058
+«3058
1.9400
5.4400

4310
«4310

«3058

ST



2058
Jange
pHNn Apnopn
14000
P77
.7000
JET
nLonan
o 3NSA
enss Tausn
1.4000
3.1r5c
N4l
L7000
f.onape
e 3NKA
auas Onay
l.40nn
24220
R0
L2043
n,oann

¢ 30SF

. 30°5F

.3709
77,9273
.7ne0
6784
n,nnon
.30cP

1.701A
2,068
3043

L7nAan

f,Ac00
LI0RA

1.,300%
2, 6740
.A32)
JRN43
n,6neo
.208a

«INGA

CAP54
22,1773
05795
TR
f,0000

LT

.PTNS
21,6050
.70°0
LT0EN
n,o0nn
Pchilg

1.2014°

3.Q740 -

SR04
.AN43

n.nnon

«30%A

5

2054

24130

L ?,8p73

JSTES
JGTHG
n,nn00

LR

Y
2,0659
JT0HG
L7080
t,navy
L2N%H

1.1¢90
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Results for iterations 1 and 2 are omitted.

Initial Shape of the Free Sheet and Concentrated Core is

shown in Iteration 3.
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?2.736°
.2185
0176

2.7104 .

L4245
. 0692

2.6451

.711e
J1417

2.70306
L5837
.1063

2.6673

29271 .

L1889

P ETHG
. 0009
LE6TS

. 6232
1.,0367
CLsata

2.2756

1.0747
L5361

3.5000
0.0000

0.,0000 °

23,4565

.3TR4
L1606

32,4757
WST16
L2407

3.1004
1.0212
LNGT

2.195A
<R933
<3147

"3.3790

1.077¢c
.3RNa

1,7674
1,0775
L5505

3,27h4
1.,077E
fE0AT

3.”2153
.9933
.01¢n

4,2500
0.,0000
0.0000

44,1229
L5640
.4390

4,1748
L6071
.6809

4,0NES .

1.0775
«5733

b, 0762

1.0401
5941

4,1033
10775
S5756

4,030
1.077C
"« 8459

13,9204

1.0452
1.180¢

©3.9003.

«PRS3
l.7040R

5.0000
0.0000
0.N0000

4,7960
+«5655
. 7870

4,8049
. TRAS
« 7836

4,7278
1.0778
L7710

4,76R3
,9303
+RA13

4,816A5
1.077%
+ROT7

4,7859
1.0775
1.1076

4,8599

«OF1A
1.577%

4,5757
.7308
1.4518

S.7500
3.,0000

0,0000

5,.572589
L6050
9552

5,470%
+T7RQN
1.1792

5.42373
1.0778
1.059A

5.4237
1.0078
1,19R7

5.4610
1.0030
1.1R42

5,437}
1.077%
1.4714

5.200R
LRANG
1.9486

5.7731
L6737
1.6924

¥

AN
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. 2,000
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WING VNRTFX STRENGTHS

(X2 2 X 2-2-2.2-2-0-22:2-2.2 . 2.2-2 X33

x/¢ 2Y/R CAMAY
S0 S .X- 2%
01704 «N3015 ?2.69948
s 14KR4E «03018 ° L,44077
.37050 .03015 $42606
.6704] .03015  ,33144
85168 .N201% 219137
+«9R206 LN3015 .0RENA
.01704 .11¢08 1.603219
«14645 J116GP «PRET2
+37TNE9 J11£CH «41297
«62941 « 11698 « 33434
L+ RR3RS . 1F0QR 22244
+9R2G4 .11608 ROERTS
JN1704 25000 2.06415
Cl4FRGS 25000 .2A7235
.37n50Q LN sPUFESO
704 25000 . 293131
e PEICR L2000 .21136
« PRIk 25000 207322
W61704 L61317 ?.53946
s J4b4E e4l13IR 24TT4R
«370°9 «41318 23915
6704) 41210 o 215872
+RE2RGK «41318 « 166AT
«9P2GH .41318 . 05089
oNITNA +SROER? 3.73341
16648 o HPHR2 «53154
« 27059 JEPARD <1764
YT +E86RD . 20575
LeEe358 LGPARD .117P7
«9RPGE T 5RAR? .07639
L01704 . 75000 3,929¢k1
slakas «T75000 e 54241
.370%0 T LT5000 567296
« 62941 s TS0GO «2P04)
L8513E8 .75000 «13793
«9RP06 75000 «03I6RA
.01704 <PP3ND 5.23080
s 14F4S PE302 H2TAS
«370EQ « 98302 + 49602
«f704) .P8307 «P249
+8RIGT LPF30? .22202

e 9R204 LAPIND «06Q04

6¢



«01704 .96985 B.10640

¢ 14645 96585 «87192
«37059 «969R5 «5A965
62041 «B69RS «4733%
«8818% «3598% 32222
« 9727296 «96985  .11631

LEADING-EDGF VORPTICES STREMGTHS

2222022 R-2 22 LR R: 2R N-F % 2-2-0-0-X.%:%-%-3

2Y/R CAPGAMA
L.X-2:X-) LX-2-2-3 -2
e 03015 «413R8
«1169R « 16614
«25000 « 22825
«41218 . e P 2664
SRAR? «2069]
TSON0N 15402
.8R302 .09673
e FACES »03RAS

oy



DELTA-CP DISTRIBUTION

BH/ARIBDBIBORDRBBDIOGHY

X/C
221
« 0127254
.1000R
«2R306
50000
« 71694
+R9n92
«9RT46
«012754
+10008
«2RJ06
«50000
e71604
.PQ06?
9a746
N1 754
. 10908
« PR3NA
50008
«T71604
89092
«9RT46
.012%4
+1000R
« 2A306

«50000

e 11654
.Aqnap
« 90746

+01254 .

10008
«2ANA
+50000
«T1694
«FO0G2
sO9PT46
.01254
.10608
«2R20K
«50000
« 71694
.890092
«GaTULF
01754

2Y/R
L.X-2-%

.03018
.03015
.03015
.03015
+.N3015
.63015
.03015
.11608
.11698
.11698
.1160a
.11698
.1169p
.11698
« 25000
.25000
.25000
.25000
.25000
.25000
.25000
.41318

"e4131R

«41318
41318
«41318
41318
«41318
JSRERD
.5B6A2
<SR6R?
.5R6R2
58687
58687
.SR6R?
.75000
.75000
. 75000
J75000
.75000
.75000
«7%800
P2302

DFLTA-CP
L XX -X-X-2- 3

5.37273
1.206R7
.76129
.73019
52772
.2R121
Y Y.
724640
2.50429
1.25580
$T6642
«€D42R
386584
19248
2.59013%
2.724R7
2.20823
1.40225
<80584
.58850
.29099
3.49286
1.41423
1.55673
1.69482
1.11060
.53024
,54651]
3,22251
P2.27789
20092
.91310
1.16551
.80414
«T1854
3.53866
P«RANSAT
.71763
(46314
4002729
«32564

«1R231.

4,77971

17



s10008
«?R306
50000
«716G4
e IRT4LE
«01754
J10apng
e PR3NEA

. «S0000

71604
,£90Q2
.9RT46

_<PR302

«sRP302
+RR3N2
+RA302
+RB302
+RR302
«0698E
J-TS27-13
«G69RS
<0A9ARSG
« ARG
«969RE
«GRORG

3.,66379
1.15153

«51732
- 07571
-.15354
-.52354
4,6A796

4,57A55.

1 .S35R7
1.753481
«322724A4
«1293]
-+S0031]

<y



SFCTIONAL PROPERTIES
QBBBBLHBBOBERABONBOD

1 CcL cM (1Y) cT

» oo '3 LL L ¥

1 + 79292 «29097 «4T080 0.00000
? 1,12264 034215 «61919 0.00000
3 1.,29R24 03883 o 14537 0.00000 -
4 1.,”71109 -.,28281 .66505 0.,00000
5 +9R63? -,3787% «49312 0.00000
€ «T13092 -,33113 2773 0.00000
7 66261 -.35762 .16599 0,00000
g .93610 =.60116 »19331  o0.00000
TOTAL LIFT COFFFICIENT= 1.05961

TOTAL PITCHING MOMEMT COFFFICIFNT= -.03684
TOTAL PRAG COFFFICTIENT= 57220

TOTAL THRUST COEFFICIFMT= 0.00000

SPANWISE PRESSURE AT CONSTANT X=e . =,40000

Y 2Y/R(LOCAL)Y DELTA-CP
« 075689 «07538 « 76245
«10083 e 29244 1.11046
«21550 «62500 2.51846)

SPANWISE PRESSURE AT CONSTAMT X=, «41000

Y PY/R(LOCAL) DELTA-CP
«02599 ' ,04501 «S8770
«100R3 « 17459 «66697
«21550 «37313 1.,7089]
«3561¢ «6166R 1, 74667
«S50504 «RAT5R6 -1.29153

SPANWISE PRESSURE AT CONSTANT x=, 1,20500

Y 2Y/R(LOCAL) DELTA-CP
« 02599 «N322% « 33278
0100R3 . 01?5‘1 .3193‘0
« 21850 «2FT38 « 56316
«3%R16 . L44190 . «S3004
«H0REAL «62762 «373A
W6LR50 P0214 . L2774

76117 094441 «ER129

£y



i

Similar results for several iterations till " SFAC " value
shows an increase ( after fifth iteration ) from previous

value. ( See summary sheet on next page )

The best solution is shown after summary sheet.

vy



CONICAL CAMBER WING AT ALPHA 30,7 DEGREES

ALPHA(DEG,)=30,700 MACH NUMRFR= 0.000

ITERATION cL ™ co cv GMSUM SFAC
L XX L2 2 X X ) L X 3 LX) L-2-4 L2 L X X-X-X-) TROGH
o 1,015 =-,0307 «5137 o0,0000 11,8554
1 1.1006 -,0546 5647 0,0000 11,8297
2 1.1297 -,0925 .5834 0.00n00 11,8104
3 1.0%596 -,n369 «8T22 0.0000 .1,147S «6443
4 1.2647 -,00803 «6917 o0,0000 11,1968 « 7056
5 1.3036 ~,0050 <7138  0,000n 11,2094 L7195
6 1,3058 ° «,0051 «T1ISP  0.0000 1.,72108 .7159
7 1,307) -,0054 «T1S7 . 0,0000 .7181

1,2113

Sy



~ CONTCAL CAMRER WING AT ALPMA 30,7 DEGREFS
ALPHA (DEG,)=30.700 MACH NUVBER= 0.000 ITERATION NUMBER= 6

T LEADIMG ENGE FLFMENTS
sossobononbooaRsNbEnG

aene Joean

-1.6000

 =1.6000

=1.6000

-1,6000

-1,6000

1,4000 =1,3639 <1,5624 =1,6000 «1,6000 =1,6000 =1,6000 =1,2316 =.6744
-.0537 +R014 1,6433 2.3156 22,0410 3.7669 ‘ :
T L0577 0577 0.0000 0.,0000 0,0000 0.0000 0.0000 0,0000 °0,0000 0,0000 0,0000 0,0000 «0651 «1637
2770 6059 «5322 «S3U7 “5297 «5296 _
0,0000 0.0000 0,0000 0,0000 0,0000 . 0,0000 0,0000 " §,0000 0.0000 0.,0000 0,0000 040000 00643 0920
« 1667 « 7?5871 « 3635 4090 «4340 «43R)
[-X-X-X- 2R R -F-%-¥.3 .
1.4000 =1,0333 =1,3639 <1,3990 ~1,5390 =1,4139 =1,3789 =1,3408 «1,2997 =1,2573 «1,2573 =1,2316 - 6744 -e0517
6914 1.6433 2.3156. 3,0410 2,7669 , . : .
.1540 .1540 0577 0571 L0577 «0A25 .0848 40755 0608 06448 «044R « 0651 01637 «2739
L4059 «5322 «5307 «5297 +5?796 : .
n,0000 0.0000 0.,0000 0,0000 - 0,0000 -+ 02238 . 0539 T+ 0801 « 0977 .1039 «0727 +0643 «0920 01657
«2871 3635 409N 4340 L4381 : : .
-2 %-X- 30654’ . . . : . N
l.4000 —.5878 =1,0332 -1,0642 =1,1874 <=1.1038 <=1,0104 -,9089 -e7993 -,6863 -.6863 -o6T44 =, 0517 +6914
1.6433 ?2,3156 3.0410 13,7669 . ‘
. 78136 .2R36 .1540 .1540 1540 02200 2260 +7013 01621 1198 «1195 «1637 «2739 «4059
5322 » 5207 5297 . 5295 ) ' )
n.0000 0.0000 0,0000 0,0000 0,0000 - L0635 - 91437 «2136 42606 2771 1940 0920 «1657 «2571
0 362C 24090 «4340 4381 ’
BeNd 4unoa : . .
1.4000 -, 0812 -,5878 =.6130°  «,7137  -,6068 =,4932 3669 “e2264 - =,0R04 -, 0804 - 0517 «6914 1,6433
?.3156 3.0410 13,7669 . ' i :
47310 +4310 ., ?B836 - 42836 «?B36 «3470 «3417 ‘4”934 « 2264 » 1645 « 1645 *2739 4059 «5322
.5307 5797 5296 : : ] .
0.0000 0.0000 0,0000 0.0000 0.n000 . +1048 «2155 ~«30238 3562 «3658 2325 + 1657 «?5T1 #3635
L4000 s4340 .438) : . .
anns Savos ‘ : . . N . .
1.4000 - « 4254 -.0812 -.1000 ° «,1759 ~.0385 «1093  ,2709 <4517 « 6467 «6467 +6914 1,6433 2.3156
3.0410 3.7449 . ' L
.57R4 .5784 4310 4310 4310 4032 «4825 . - L4079 «3123 2274 2274 4050 «5322 5307
) .5207 L5296 o ' _ .
p.nnnn n. 0000, 0,0C00 0.,0000 0,0000 .15822 »3037 L4221 <4827 4858 2624 «?571 «3635 «4090
(¥ 4340 L4381 L S . '
aBas LAuoss : .
1.4000 +R709 04254 %4130 03637 5609 +7806 1,0206 1.2932 1.5847 1.5847 1.6433 2.3156 3,0410
o 3.764¢C : : :
> «7000 L7080 «5T84 ST8S4 | 5784 6415 6152 L4915 35903 «2548 «P548 5377 «5307 5297
06,0000 06,0000 0,0000 0.0000 - 0,0000 w2191 4414 5937 . ,6597 T 46638 «3019. 3635 «4090 4340

4211

12

~

9%



aBne TJoonn
l1.4000
«ANL]
0,0CN0

snnn Avasos
1,4000
«BA20
0,0000

1,2016
«R043
0,0000

1.3008
.R331
0,0000

LAT700
«7080
0,0000

1.2016
«8043
0,0000

.B642
« 7080
0.0000

1,1990
LA043
0.0000

2R374
+T0RQ
0,0000

2043
0.0000

1.0677
« 7650
2450

1.4857
+RT05
«P021

1,3259
» 7516
5078

1.8182
8542
«6178

1.604)
.6329
«7135

2.1R26
7426

+BRTS

1.9136
«4RTS
«8428

?2.57%2
6036
1.09A86

2e2479
«3642
« 9247

2.9903
14822

1.,2750°

~ ?.?679
e 3642
+50R8

29903 .

«4RP?
. o 17231

2,3156
#5307
L4090

3,0410
«5297
4340

3.0410
«5P07
<6340

347649
+5296
043P1

3.7669

" +5296

«43R)

LY



WAKE ELEVMENTS
Boopoonsarnn
adan joons
1.4000 1,7000 2.0000 2.7500 3.5000 46,7500 55,0000 5.7500
n,0000 0.0000 0.,0000 0,0000 0.,0000 0.0000 0,0000 0.0000
0.0000 n,0000 0,0000 0,0n00 0.,0000 0.0000 0,0000 0.0000
tans pobon
1,4000 1.7000 1.9984 2.7365 3.4298 3,9714 4,6104 5.2510
. 0577 L0577 .0871 2198 5006 «8507 9376 1.0114
n.0000 n,n000 .,0100 0224 NT6A «46595 +8425 1.775%4
- X-X-X-2 3&“56 .
1.,4000 1.7000 1.9905 2.6697 3,72%18 3.R442 4,4285 5.1233
<1640 1540 2280 .5319 «R645 «6AL6 <3441 L0954
06,0000 n.0000 .N102 .0R822 L4651 LR4B0 . 1,1754 1.,3100
aoLe Louoo - A
1.4000 1.7000 1.9693 2.4627 33,0581 3,7n53 4,3682 5,0%68
.PRAE .2f36 <4142 .AR34 «H06? + 8002 +3561 1131
0.,0000 0.0000 0205 3796 . 7585 1.1229 1.,4426 1.73)1
B0 CSHobp )
1.,4000 1.7000 1.9467 2.5430 3,1875 3,8371 4,5017 S5.16R)
e %6310 4310  ,5966 .8a18 9037 .7978 .6282 4016
N.N000 06,0000 0415 .3658 .1787 1.13R4 1.6417 1.7008
soat A8RDS . ’ .
1.4000 1.7000 1.9548 ?2.c5¢81 3.7330 3,8837 4,4696 5,1720a T T T ’ T -
5704 .6784 <7300 .9768 .9850 «TR23 w4663 .1493
N.000D 0.0000 <0456 .3627 <7456 1.0586 1,4042 1.60M
DHE Tooon .
1.4000 1.,7000 1.9629 2.5980 3.7512 ° 3,9097 4,5449 S.178Aa
L7080 L7080 .R397 1.0667 1.0664 «9A09 <8200 <6096 :
00,0000 N0,N000 « 0596 <3877 7562 1.,1017 1.4716 1.8178 - . ‘ R X . _
soad Aondn . .
l.4000 1.7000 1.,9428 ?.5755 3,2199 3,8567 44,5017 5,141
8043 .B8043 «9469 1.0718 1.n466 +3547 R2728 L6678
0.0000 0.,0000 .1035 J4R64 +ARHO3 1.7497 1.6142 1.9618
s Qosde N *
1.4000 1.7000 1,9688 2.6000 3.7497 3.9305 4,6164 5.76R9
.Ag8g .A555 LAT21 1.0042 Q498 +8A99 7203 «L01R
n.00n0 0.0000 .1321 5150 +ARBQ 1.1901  1,454) 1.641R

- R T R . - : P . e .- ety -
4 AN o it I R . 2T — —_— ' . i) E e, 1wy
. Swens

S Al e b s et h——— e
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WING VORTEX

STRENGTHS

LX-X-2-X-2-2-2-X-2-X-2-2--X-2:0:2-X-X X3

X/C

koo

« 01704
e 14F4E
+370%0
6204}
« PEIRSK
.,0n2GA
J01704
Gk GE
¢370%9
«P04]
JAEIEG
LOEDPSR
WA1704
YN
e370%Q
« 62041
P L)
«9F 296
01704
eJ4uF4s
« 37059
«H204Y)
+RA5355
«9P20A
«N1T7TNG
s 16K4E%
+27n8Q
67941
.P5355
290096
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s 16K4LR
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201704 -
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(-X X X
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.11F£0R
25000
LPE0NN
.25000
25000
«2500DN
LR8N0 N
4131R
4131R
W41 NA
61218
41318
.413)8
L5R6AP
LS5A6RAD
.GFERP
.5R687?
«CRER?
+SFARP
JT75000
JTI50n00
75000
.78000
L75000
75000
LBH30?
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242231
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43832
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W P2370
LOAFNTY
?e283%0
W 7HNOE
o 271138
e CRSNR
«?13241
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2e56K10
JAERRE
«18710
«18512
«15992
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3.2P065
«S51892
«P?94R4
17002
« 10788
s 0P015
3,92349
«52743
44080
. 27561
+12635
« 03776
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«H2£23
LR11A
«37CTR
22479
«0RGT2
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VORTICFe STRENGTHS

AR.11529
«B7299
«59069
bT4rRG
¢37345
+116AR0

01704 4 069RE
e 14645 «968RE
«370%0 + 935098
«h2941 0608
«85355 +969PE
s 9RPQA +969R8
LEARING-FDNGE
(2R TR Y- XYY Y-X-2-2-2° 9 -3 1
2y/n CAPGAMA
L. X-X-2-3 I.X-X-2-2-5. X
« 03015 «37658
«114QR «21708
« 25000 « 254062
«411318 " L.P38p7
«BARRPD -2 ]
75000 15420
«RA02 . NGERQ
«9/QRS + 03889
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DELTA-CP NDISTRIPUTION
BPAOLOBRNOBBODBBRBBLD

x/¢C
. L-X-2-3
« 01754
« 10908
J2RANE
50000
« 71,64
«s20nQp
WOR74LE
+01254
J000R
«2R2NG
« 50000
« 71694
+RQ0G?
«ORT46
«017K4
10Q0p
« 2206k
«B000DN
«T16S4
s80nap
e IPTHE
« 01754
+10908
«2F206
«S0000
e T1RQ4
«8000Q2
« 98746
«N1754
«2P306
«S0000
« 71694
+AONQ2
«9RTGA
«01254
+10Q0R
«2RANG
.S0n000
s T15CA
J8Gnog
+BRTA4G
«N12%4

PY/R

YTy

.03015
+03015
«N3D1S
«N3015
+N3N15
L03MS
+N301S%
+11698
.11649n
«11698
.11648
.11698
.116A0A
11698
.25000
25000
25000
«25000
« 25000
« 25000

"« PE000

«41318
«4131R
«4131R
o 4131R
41318
41318
«41318
+SRE6PR?
<LERERP?
«SR6R2
«RARAPD
HR6RD
«HARARY
«HRERD
75000
275000
75000
07:000
T8N0 N
75000
75000
JRRRN?

NELTA=CP
X221 X-X-X ]
6.58806
1.60492
.A4178
.7408R
.54066
«378R9

«14148

9,54001
3.9P147
1.73728

JT7563
67064
+34°10
.23262
2.54033
4.04777
2.10560
1.67312
© .91018
c63678
.34692

3,55714°

1.6055R
2.01749
?.13332
1.36905
1.15988

L71547
3.37465
2.27913

JR4266

1.58304
1.30R05
1.045R3
«35100
3.62387
2.80979
s 72867
42686
463109
«3¢702
e ZB35E
4 PFN0S

4
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.1n0nf
« 27206
.S0000
«T1604
DL

TGQAPRTLE

«N12%4
.10QnA
« 2P 2NF
S0000
.71('51‘
.89n92
«9RTLE

+AP3N?
LRR3ND
. 28302
+RP202
+RP2ND
29207
.QF 8RS
,Qkqoc
.96008
.06980%
.3AGAS
«969R5
.,660RE

67N
1.12854

JAEETT
-.09%444
- 17857
-cg33l?

4,567132 - -

4, 44246
1.51496
171435
229743
-, G 2EQE
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SECTIOMAL PROPFRTIFS

X RF XX R X2 2-2-2 20288 -2.¥ ¥

T cL CM. cu ) cT
[3 Y} Y °*. : (X3
1 .0280¢F «3BR7S «95108 0.00000
2 1.47793 52583 JBi515 0.00000
3 1.,60032) «09114 .97860 0.00000
4 * 1,4R082 -.36202 «82349 N.00000
& 1.10866 -, 451657 «5Hbs06 0.00000
6 «T6697 ~.35146 «29304 N.0n0no
7 JALTIR -e34T70) e 1994 0.00000
R .9116% -.58409 8T 0.00000
TOTAL LIFT COFFFICIFNT= L.305R%
TOTAL PITCHING MOMEMT COEFFICTENT= . -,00812
TOTAL DRAG COFFFICIFNT= «71502
TOTAL THPUST COFFFICIFMT= N.0000D
SPANWISE PRFSSUQF AT COANSTANT x=, - 4NNDN
Y 2Y/8 (LCCAL) DELTA=-CP ’
.0P50Q9 .N7538 ALY}
«10083 « 29244 1.,43304
«716F 0 62500 3.71329
SPANWISGF PRESSUFRE AT CANSTAMT y=, «41000
Y 2Y/8(LOCALY DELTA-CP
.N2599 LO48R] JE0157
.100R3 .1745Q ETTE4
.21550 £3731°2 1,39777
« 35616 WH1AEPR ?.27570

«G0SP4  LRTSRE l1.7P101

SPANWISE PPESSUMWE AT CONSTANT x=. 1.20500

Y 2Y/B(LOCAL) DFLTA=-CP
«N1P=0G «N37P25 762
«100P3 .12511 « 72024
"« 21550 «PHRT2R ED0AL
+35F16 46190 1.15PK]
«S05R4 SE2TRP l.1720%
«64F5D .2N214 «43477

76117 e Q4441 fERFED

66.
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2. Input Data of the Second Sample Case

' CNnL 1'Mp MU MRFD
111111111122222222223333333333444444L44455R65G6R56KAGK6AA6KATTTTTTTTTTA
122454 TAGD1 33456 7RANI234CFTRON]2345ATROD123456TRANT1234RATRYNLPI4S6TRONTI23456TRI0

MDD _
] ANNREE NFLTA WING MOPFL ONF (SCALTNGY

? I 2 ') P n 2 : B

2 ? . € A n 1 n

4 a P

= 20,0 n. n,F 1.7 A0 ?.3R23% 4,02 0.9
“~ [ (=4 = [ [ =4 [~ [~ [ 5

7 L 1.0 .

2 n, . Ne N ‘ e M. 0. - 0.
a n, -

1n -2 ,05%4 1,727% n, . =N N713% 1.7875% N.,407%
M -n.n73% 1,787 n,senpe 1,7278 1.7875 1.27

12 -2 1%, 1.727% o, -n.,0735 1. 7875 Ne4025

17 ~N TR, TRTS noanze ) THTS 1,787 1,27

14 LA A : C : .

(~2.356,0.)

(-0.0735,0.4025)

~(1.7875,1.27)

(1.7875,0.
: ZL(1.7875,0.4025)

09



Output of the Second Sample Case

INPUIT NATA CARPS . .
POURLE DFLTA VIND MONF| OMF (SCALING)

6 ? 9 e 0 I
4 e ~ 0 1 4]
n ?
20.00000 0.,0%009 500900 1.20n00 f.0n000 2.343%¢p 4,03000

S s 3 3 = 5 < = 3
N, 00000 1.0000n ’

0.080%9060  0,00000 0,00000  0,00000 0,00C000  0.00000 ©.00000
N 0nnno

SEPMWIGE GEFTINN (F NIMAEPR 1
=2.,35%&00 1,707 0.00000 -.07350 1,7P780 60250
SAPHWISF SECTINt (OF FIMRED >
~.077€n 1,797%n 60250 1.78750 1.78750 1.27000

CAYRFR SLGPF AT FINF ROYIN EOUND FLLMENT

NZDxv rznvyy
n,oerpon n,oneon
n,N0000 n,nonnn
n_orenan,. s, 0onnnge
n.00nn0 n.N000N
n,00n0N0 n.nn000
N,000N0  0,0D000
gc.onen0 n,en50¢
n.onnen n,nnnNp
N,N0000 n,0nn0n0
000000 000000
n,00000 n,onnne
0,00000 n,00000
N.90000 n,00000
n.,00000 n.,00000
0,00000 N n0n0n
n, 00000 n. 00000
n,0n000 A, r0000
0.n0N00  0.00N00
N00NND 0., 00000
0.,00000 N,00000
n,enpoon r,0nn00
0.,00000 n,nnpnp
n,o0nn0 a,0000n0
0. 00CN0 n,ONQ0E
n.00NND n, 00000
n,onnon p.0ONOD
0p.00000 n,n00en
n.nanan e.,nanen
N.hnpo0 N .0000N
n.00000 000600

«200NN

o.00n0N

19



n,00000
n,00n00
0.00000
n.nonno
n,npnpn
f,0nnpQ
n.,nannn
n,0an00
N.00000
n.00000
n,n0a00
n, 000NN
n,na000
0,00000
n,nhnen
n.00000
n,6ane0
0,.00000
n,0n000
f.00N00
n, 00000
n.0n000
n.nannd
t.,an0n0
GG
n.no00n
n,aeend
n.NOENN
0.00000

n.nonan ’

0,00000
N, 00000
0.00000
SAPMWTISF
=?.3%600
SAPMWIGF
-, 077380

0,00000
0.00000
A.N0000
f.0009N
n,on0nn
n,nonng
LIS
0.00600
n,nnn00
f.0N000
0.NO60n
n,0n0NN
C.0n000
a.0n000
p.onnng

n,en000

n.r00N00
0, A0000
n,0nC0N
T.0000N
a,nn000
n,n0000
00000
n.nonnp
c.00000
nN,N0400
0.,00000
0.00000
n,on0000
0.,00000
0,00000
n,00000
n.nannn

SFCTIAM 0OF NUMRER

1,78750 -

n,o00nng

SECTIOM OF NUVPER

1.,7R750

«40250

-.07350 1.727590 «40250

? .
11.78750 ° 1.7R7SC  1.27000°

CAvéEn SLOPF AT COBRSE GRIN ROUNC ELEMENT

nzox
o,00000
0.00000
n,on0n0
n,onnon
0.00000
N.n0000
0.,00000
N.0n000

nzoy
0,n000N
0,00000
0.00000
n,n0n000
n,000N00N
n,00000
a, 00000
0,00000

nznyv

0.00000
0.00090
n,onnng
0,00000

o,000n0 -

an,00000
0,00000
nesonenn

29
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D70x
N,00000
0.nNNNNC
r.00000

n,00000 |

C,00000
n,n0000
0.,00000
n,o0nnn
n,00000

n7ny
n,nnnoe
n.,noooo
n, 00000
n.,00000
0,00000
n,nonnn
N, 00000
0,00000
n.,n0000

END OF IMPUT DATA
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L-X-2-% ‘QGQG
1.7275
«0R2D
00000
suoE Dounss
1.7275
3.6619
2017
0820
0,n0N0
«35A0
sane Joanns
).797:
44,2992
3105
2012
rc.0000
-+ 3560
BOLD Laooby
1,7R718
4,93%4
40?5
'03109
0.,0000
«35A0

' #bot Coada

1.7R75
S.3R24
5705
4028
0.0000
« 258640

ARt Aunen

1.7875
€,6422
s 7240
5295
n,0n00
LYY

aood Toape
].797R
£.03P6

ALPHA(NFG.)=2n.N00

-1.4395
L0830
0.0000

-1.1771
4.7619
«PN12
.0R30
n,0000
«3560

-.5147
4.PN07p
.2165
L2012
0,0000
. ASED

- NGN2
5,53€64
L4025
»3195
0n.0000
. 3560

.2190
E,9R34
«5709%
.AO?S
A, 0000
<3560

.~309
6,2423
7740
.5295
0,06000
1560

1.106%

LEADING FNGF FLFMENTS

L2 XX 2-2-2-%-2:-2-1.2-2-2-3-2-2:3-2-X-3J

~-2,304)
N.0000
0.,n000

-1,R39%
4,R619
. 0830

. 0830
N,00N0
« 3560

“01771
,4002
«2012
7”012
0.0050
3560

-.5147
6.1364
<3195
319
0.,0000
+3560

- 0S02
A,5834
4075
L4075
0.0000
3560
.219n
«525%

n,0non

#6309

noyrLE PELTA WING
MACH NUMAFR=

~7.3560
n,oo000
n.0co00
-1.F8%56
S, 4A1Y9
L nR30
L0830
n,0000
L3560
-1,2148
64,0992
.2012
Joele
60,0000
25060
-, 5439
3195

0.,0000

-,0735
,4025

0,0000

»1690
#5295

0.0000

A162

MODFL OuF
n.0o0

(SCALING)

JTFEATION MMRER= 0

-2.5A32
0.0000
o.a0nn0

~?,0F97
6£.0619

.N830

KT
n,nd0n
« 2860
=],3649
.2017

0.n000

=-.A605
.3195

-0,0000

O.1666
« 4025

0.n000

1196
«5295

n,no00

LGET6

=2.14RR
06,0000
1608
-137019
+NAR30

<1508

=1.,0R46
2017

« 1508

o474

«3195

J1508

0195
4025

«150F

. P7RE
5295

ARTLTY

-1.5R50
60,0000
« 3560
-lul?pl

«0R30

«35€0

«5008

2012

3560

«1364
«3195

#3569

«5834

4025

«3560

+R4?73
5295

. 3560

?.0423
«5295

« 3560

?.43R6

«6610
0830

« 3540

" 1,2992

«2012

«3560

2.3834
«4025

3560

2.6423
#5295

« 3560

3,0386

l1.2619
+0R30

« 3560

1,R602

2012

3560,

?2.5364
+ 3195

« 3560

2.9834
«4075

3560

3,2423

«5795

«3560 -

3.6386

1.8610
«0R30

«3560

P.4907 -

. 2012

3560

3.13¢64
«3195

«3560

3.8423
#5295

+3560

4,2386

2,4619
«N83N

« 3560

3.0892
«?012

« 3560

3.7364
3195

3560

4,1R34
6025

«3560

4,4423
+5295

¢ 3560

4,R3°6

3.0619
«0NR30

« 3560

3.6992
2012

.3560

443364°

«319%

«3560

4,7834
«4025

«3560

5.0423
5295

«3560

55,4386

G9



®

+94RS
e TP40
0,0000
LY X0
Stne Caabho
1.7275
f,a47A]
l.1420
« Q4RSS
0.0000
3560
spnt Onoas
l1.787%
l.2700
c.n0000

. 9485

0.0000

1.5184
1.1430
0.0000
1.6529

1,2065
0.0000

«7240

0.0000

1.1065

L9485
n.0000
1.5184

1.1430
N.0000

L7740

0,0000

1.,0978 .

L9485 |

0,0000

1.5150
1,1430
n, 0000

e 7240

00,0000

1.0633

RYY.1
p,0000
1,5013

1,1430
0.0000

« 7240

1508

1.1323

.9485

<1808

1.5286

1.1430

« 7240

3560

1.6961
.948%

3560

240924 -

1.1430
+3560

o 7240

" 3560

2.7961
JO4AR
« I8RO0

22,6924

1.1430
» 31560

« 7240

«3560

2.8961
+94RS
«3560

R.P904

141430
+3560

« 7240

« 3560

- 344961

.9485
.3560
3.8974

141430
« 3560

«T240

+3560

4,096)
.9485
.3560

4,6974

1.1420
«3560

« 7240

«3560

T4 ,K961

+94RS
L3560
5,0974

1.1430
« 3560

. 5.6924

1.,1430
+3560

« 7240

«3560

5.8961
«3560
6;?°?4

11430
«3560

99



WAKF ELFMENTS
dosnstsoBaBOY

L-2-2 -4 ) ]nooo
1.7R78
0,0000
0.n000

anns Danay
1.7R7%.
J0A3n
. Nnpo

fao8s Anvan
1, 707¢%
«2017
00,0000
anas suo0n
1.7R785
3165
n.0000
aoat Carons
1.7P75
8025
n,0000
shan f(onbo
1.7875
5008
f.o0nn
sons Tavoon
«T240
n,0000
cabRL Padan
1,7078
«S4PR
fp, 0000
aacs Qanoo
1.7R875
1.1430
0.0000
annnlnnena
].797:
). 25%2
c,nnnn

2.72019
n,0000
00,0000

2.7019°
<R30
n,on00

2.7019
o012
0,0000

2,7019
f.0900

?2.2019
4028
0.0000

?.2010
.5P98

g.n00Q0

?.2019
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2.2019
L9485
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<2195
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G.0162
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0,0000
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.0830
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5.0162
«2012
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g.0167
+1085

S a.n000

5,0167
L5025
0.0000

80162
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0.,0000

5.,0162
. 7240
n.o0n0n

S,0162
LO4R5
00,7000

E,0162

1.1430
-0, 0000

:,n]dz
1,755%5?7
0.n00n

6.7162
0.0000
0,0000

6.2162
«0NR20
0.0000

6.2162
2017
0.,0000

6,2162
«3168%
n.nno0

6£.7162
L4028
0,000

£.7167
<5295
0.,0000

" 6.2162

o 7240
Na0000

he?162

+O4PR
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h,2162
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A ,D16R7
1.2652
0,Nn00
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& WING VORTFY STPENGTHS
Noannoontadboanhasony

~ x/C
L-X-X. ]
01704
14645
«37059
«6294)
88355
.9329¢6
01704
s14645
.370%09
6294
«RRTIGH
29R206
.01704
14645
.3708¢Q
204
.A5155
90794
«01704
el4r4r

« 37059

«672641
+ARIRR
LTS
01704
J14A45
«3708Q
«62P94)
+AG8135S5
01704
14645
+370F0
67041
(¥} « 78365
s QRPGA
01704
"J 14648
»3705Q
«AP04)
« 8B 13EE
aPp208

2Y/R
saan
.03076
«N3026
+03026
« 03026

-« 03026

03026
«10950
« 10650
10050
10950
.108%0
10850
« 20743
« 20743
-« 20743
£20743
«20743

«20743 .

2PHAT
«PPEET
.PR66T
«2R667
«286A7
WPBRET
«36249

«3E269

« 26269
« 36269
« 36249
JLPTTO

42770 .

«4BTTD
«4BTTO

24BRTTH-

JARTTO
JARRLE
«6O5RGE
$BEP LA
JASRLEA
«HERLA
LEERLE

GAMAY
L-X-X-X-X-
2.59407
«S5458
JHR174
« 41650
.20818
06456K
1.R4774
«517271
.50379

. 463369

«21543
« 06394
216849
«£1572
«56123
«39437
«20959
»05928
?.72216
,P1400
51791
23441

«0GS1R

3.36277

+« 70688
J44TH3
.30767
<18067
05169
3. B06R7
63311
43098
«30090
«17102
.0‘:‘1 (-Q

$.19767 .

J6oanT
LHfCT0
LANAKNG
«17329

.ﬂ;?hq

9L



+01704
14645
« 37050
«62041)
e RRAGE
«9P2G6
LN1704
e 14545
«3705¢Q
62941
+B53RG
R-3-F-1-72

LEADING-ENGE VORTICFS STRENEGTHS

+A2923
.22823
«R2922
«82923
+R2923
«R2G22
. 98424
.95424
«Q%424
« 95424
« 65424

7.17912
. 75070
«S1°0N

«349AK3

«1R928
«057P7
11.06R21

1.12482 .

«68775
W 4RPHA
. 27G2RQ
. 08640

X2 L2 22202 2-2.2-2.8- 2.0 2-F.FYRX-2 2 0% 2]

2yY/se
L-X-X- %1

. 002€
.109%0
o7 0T42
«3RPFO
40T
JEQPULEA
«fP073
e 98424

CAPGALA

- X. X R- XX X3
49748
.31003
29248
«PR2Q9
«PAZER
.2770¢
25571
.177¢09
07324

T

SL



DPELTA=CP DISTRIBUTION
SOROTRLBBODOBRIDIDBND

x/c
L-X-X-]
«N1254
«10008
«2R20E
«T1694
.R90Q?
«QRT74E
« 01754
10008
«227306
50000
+T1A04
f9NG2
e 9RT4L A
« 01254
.1000n
« 28306
«5N0N0
+T1¢94
89002
«9RTLE
01754
.100n00
«2A206
50000
«71694
.89009?

«0R746
«01754

.l0Gc0P
« 28306
«50000
«T1€04

.RQNGD’

«BRTLA
«01784
.10008
«PP3NA
50000
« 716094
+890G87
«0RT746
«N1284

’y/8
XXX 4
«03076
«03026
«N3026
03026

03026

»03026
« 03026
.10050
«109%0
+ 169510
«10950
«109€0

‘10080

«10850
«PNT43
.20743
«20743
« 20743
«20742
« 20742
« 20743
PPERT
o PRERT
o CPEHET
« 28667
e PREET
«PRERT
s PREAET
e 3E269
«3A2£Q
« 36260
e 362A9

. 36269

s 36269
. IAPRQ
W 4RTTO
JL4RTTO
L4770
JH42TTD
CARTTN
LTI N
«48770
JEBRLA

NFLTA=-CP

soossoons
2.62066
1.59500
20802

1.02595

« 70169
«2PEQ9
s 16R28
4.01013
«43372
sEFRQ24
1.06212
JB147R
«55281
+30239
3,98947

«18237.

LRAG10
1.518714
1.76026

«963R3

69370
4.93930
-.56326

61739
1.32012
1.03008
1.00454

71479
4,61R17
?2.08091
1.70A00
1.48027
1.140R8

.9597¢

74452
2.8340R
1.6RE52
1.71425
1.07110
1,01728

.79103

LEAS2]
?.32425

B ————
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«10908
«2R306
+S0000
« 71404
+R2N92
«98746

-0) 254 -

«J0ONR
« 28306
«50000
« 71694
«BQ09?
98746
«0125%8
J10Qn0p
« PR30~
50000
«T1694
+FQNGYP
« 98746

+658464
«65846
«65R46
«F5846
65846
+65846
.A2923
+R20213
+sR2973
«R2P923
«82923
+R2923
«£2922
.95424
«C5424
«O%424
95424
«05424
« 95424
«95424

1.77346
«94£17
« 74690
< 72034
043046
«32853

2.14580

1.88465
LR82751
57754
« 33387
+185R4

-, (5753

1.997¢7

2.01973
+90RSAQ
+B4597
«4T287
30501

-.10508

LL
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SFCTIONAL PROPERPTIES

patosadantdannpoanots

1 cL CMm- _
e XS X L I ’ - so
1 .91402 29392 «33748 0.00000
? .27187 « 06341 «29913  0,10000
«3 1.09430 -,20372 39829 0.00000
4 .02128 -+30765 «33537 0,00000
s 1.5046% -o4B798% «D4765 N,00000
€ 1.137R9 -, 48R4? 41416, 0,00000
7 <P049] - 677P7 32572 0.00000
8 «71913 - 4E625 26174 0,00000
9 .83523 -e63475 «30400 0.,00000
TOTAL U IFT COEFFICIFNT= +97524
TOTAL PITCHING MOMENT COEFFICIENT=
TOTAL NRAG CNEFFICIFNT= +35496
TOTAl THRUST COEFFICIENT= 0.00000
‘SPANWISE PRESSURFE AT CONSTANT x=, 0,00000
Y 2Y/R(LOCAL) DELTA=CP
«02044 «OR614 1,01798
132906 .31166 1.03110
« 26344 «59041) 1,07920
«3640¢ .81593 .4844Q9
SPANWISE PPESSURF AT CONSTANT Xx=o 1.,00000

Y
e NIRUAL
«12906
« 2644
«36406
«460€1
«61937
«83625

?2Y/R(LOCAL) DELTA=-CP

« 04257

« 23177
".40321
51014
«68598
92617

50287
« 12852
1.28738
1.17573
l1.81449
1.0R199
1.52318

cv cr

-¢19059

L e e

iinsld

¢ — s

L -

o

ey
- .

LA {14
R g

8L
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Results for iterations 1 and 2 are omitted.

Initial Shape of the Free Sheet and Concentrated Core is

shown in Iteration 3.

6L
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DOURLE CELTA WING MODEL ONF (SCALING)

ALPHA(NFE,)=20,000 MACH NUMBEP= 0N.000 ITFRATIOM NUMBERz 3

LEADIMG ENGF FLEMENTS

L2 XL LR-X-2-2-2-2-3.5:-2.3-X-2-2 8-

asat joons
1.787S
«5KK4
«0P30
«3119
0,0000
e 328N
sosn Dinon
1.7R75
1.6013
7012
«610%
N,N0ON0
4277
st Acson
1.7778
7.6771
+310QF
«5090
n.0000
«S3n4
auo8 fonan
1.787%
3.4730
YL
«60TF
p.o0NN
.6331
aene Qoosns
1.787%
P.9156
L
¢332
o.0000
LY
sann fuoss
1.7R7%
L 0672
«724n0
1.1221]
n.,o00nQ
shAOD

=1.8395%
1.6013
.0R20
«43227
0,0000
4277

~1.,1771
?.,A371
2012
.ENGH
n.onOn
L5304

-.5147
3,6730

L1195

+60T6A
0,0n000
6331

-, N502
4,7n09
L4075
L TNED
n,0000
L7358

<2190
440AT2
5208
1.17R1
0.0000
«HAO2

.£209
& ,53724
L7760
1,207
f,onnn
<7152

C=2,304)

2.6371
0,0000
«5090
n,0000
«.5204

-1,R395
3.6730

«NR39-

L6076
n.0000
«6331

‘10177‘
4,TORQ
2012

e T0R?
n.,nanao
. 7358

«s 147

3195

0.0000"

-,0507
4,5324

L6025

1.7057
0.0000
L7152
.2190
L5268

p.0000

-2,3560
3,6730
0.0000

«6076
0,n000
.6331

-1.R8HE
4, 7089
0n30
70062

- 0.0000
. 735H

-1.2148
L2012

0.0000

-.5439

L3195

0,0000

0735

0.0000

[P

L4025

-?.3560

4,7089
0.n000
« 7062
0,n000
«735R

~?.0692

"o 0R7IQ

-~ 0.0000

-1.3640

2017

0,0000

-~ KA05
.3195

0.000N

..‘-073§.

<4075

. D,.0000

«1194
<5295

0.,n000

=2.3560
0.0000

0.,0000

-2.0294

0987

.0291

-1‘?27L

«?322

0707

--4?53

«36RE
T .1123

- 0735

«4025

N.,0000

+1600
5766

«1309

-2,3560
0.0000

0,0000

-1.9008

«1093

0586

~1.0903

«2651

«142)

=.1908

L4210

.P257

-.073%

+4025

- 0,0000 -

o726
.5976

« 2052

-2.3560

0.0000

DdODOO

-1,9486

#1104

« 0833

=946

679

2021

« 05837,

<4254

«3209

-.0735

24025

n.0000

.P967

«THRRY

YL

~?.3560
0,0000

0,0000

" =1,9056

<0989

.1032:

-, 7993
.?399

«2503

23069

«38n9

.3974
-.0735
4075

0,0000

«IARD

«5600

.PRRAO

-2-3560
0.0000

0.0000

-1.8619
.0810

«1206

C—e664P?

«1965

« 2926

<5654
«3119

W 4646

-e 0735

«4025

0.0000

4343
5277

«3308

-243560
. 0.,0000

0.0000

-1.8619
.0810
+0R44

-.6487
+1965

« 2047

«5654
«3119

«3250

=.0735

.4025

0.0000

«4243
5227

<3101

-2,3560
0,0000

0.,0000

" =1,R619

«0R10

.N844

=.5407

«1965°

« 2047

5656
.3119

«3250

-00735
.6025

06,0000

«43417
5227

«310)

-ln861°
0810

L0844

-s64R2 .

e 1965

2047

«5654

«3119

« 3250

1.6013
«4105

«4?277

.8343
W5P27

«3101

1.5A5R
JT146

«4239

=y6482
1968

2047

«5654

«3119

3250

1,6013
«4105

24277

2.6371
«5090

«5304

1.58%58
«7146
«4239

2.9156
.9362

«55%4

08



2808 Toooo
1.,7R7S
4,5374

e 4 RS
1.2nR7
n.n000

«T1E?

aonn ABLooe
1.7875%
1.1470°
p. 0000

28906 Qooos
1.7R75
1.2700
0,0000

1.1065

«Q4R5

n.0000

1,51R4
1,1430
n.0a60

1.6529
1.20€65
n,N000

“

+6309
L7240
0,0000
1.1065
L9485
0.0000

1.5184
1.1430

n.nooo

.6162
. 7240
00,0000
1;0973
,9485
0,0000
1.,5150

1,16430
0.nc00

« 7240

0.0000

1.0633
« Q4RSS
06,0000

1.5013
1,1430
0,n000

«68596

«7923

" 1750

1.3n10
1.0380
2346

1.8306
l1.2508
+ 2826

894
L8171
.2806

1.6695

1.0705
#3676

2.3410

1,2900
«4429

1.1365
LR04)
.3374

7.1061

1.0534
4420

‘P.9458

1.2694

o5376

1.3699

o TAST .

« 3049

© 245267

1.0031
5174

3.572R4

"1.20R8

+6235

1,5858
«T146
0646

2.9156
«9362
«60RT

44,0672
1.12R1

- .47335

1.5858

«T146

.6239

2.9156
9362
+«5554

4.0672
1.1281
6692

?2.9186
9362
5554

4,0A72
1,1281
6607

2.9156
49362

«5554

4,0672
1,1781
« 6692

4,5374
1,2057
.7152

4,0672
1.1281
+6692

-4,5324

1.,2057
<7152

18



WAKE FLFMENTS

cosnsBIBDBBON
abod Joans
1.7R7% ?.7019
N,n00n0 06,0000
n.anpn 0n,0000
sosae Dnooas
1,787 2.,”2n19
.0A20 .0030
c.,o00n n,n000
BB Janon
1.7875% ?.2019
N2 . 2012
n.naon n,0000
2n0n 4oopy
‘1. 7R7< 272019
«3108 .3108
o,0000 o,0000
aesn Canan
1.7TR7S ?2.7019
«4025 L4025
n.opan 0.0000
apns fooos
1.7R75 P.P010
5?08 «8P9%
0.0000 Dah000
anen Joaass
1.7P75% 2.2019
TP40 « 1240
. 0,0000 0. 0000
pous Panen
1,778 2.001°9
P AL e 9485
o.,0000 o,0n00
anbo8 Qunon
1.787% 2.2019
1.14720 1,1439
np, 0000 0,0000
asnelnsosy
1.7R78%  2,2019
1.2552  1,7552
0,00NGC n,0n0o

2.6162
0.0000

10,0000

2.6141
«123%

.0117:

2.6063
.2906
.N117

?.6005
4325
-.0024

?.6000
5009
=4 0524

2.563?

«663%

- fip4n

2.59P52
.A793
»0243

?.6034
561
0435

PL,60127
1.0777
088G

2,5R68
1.37€5

<1354

2,8162
0.,0000
0,000V

2,078

.7391
.0502

3,7711
L5646
L1015

33,7413
. 7225
22310

3.7761

L7074

0756

3.7666

.2087

2,700
L7160

L4347

7524
1.,13%6
P49

)

3, 7AH!

1 PR5T-

.P765

a.7007
1.5024
WE461

- S5.,0262

0,0000
00,0000

4,9993
3605
.1250

4,9219
.7651
L3761

4.8315
1.0516
.A093

4,9557
JAS3T
«?636

4,9363

1,1673

ol t“l A.‘

.4 ,P54T .
L0615

«A58Y

4,90%7
1,398
NS ED

44,9317
T,4333

<5321

4 879
v.8875
LN

6.2162

0.0000
6.0000

6.1897
CGRSO
«PIE6

€,0373
1.1727
5500

6.0231
141404
7203

6.1166
T«4ot6
- #4206
641004

1.,3377
<3717

'5,a660
T.1927

« 9456

6.0171

1,SATR
«RAP3

5,979¢
+9515

«RRIAT

& ,0877
1.R2A75
1.36€9
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WING VARTEX STRFNGTHS
spocpBaNBOLBRDLENRBOLED

%

x/C

2Y/R GAMAY
L-X-2-1 L. X 2181 L-X-2.%-%-3
01704 «N3076 1.14658
e 14645 03076 $32423
« 37059 .N3026 +35£653
+62941 «N30PF «37494
«PEICS «03026 « 20965
«9RPQR «NINPE 207753
«N1704 210950 1.1294P
eJ4ALE .108%0 «30904
«37059 .10080 37215
«672941) .10950 +3RP05
e f53ER «10950 «21182
«9PPGE 10050 « 07365
«01704 207417 1.53600
o 1464S 20743 «39R0R
«370%0 .P0742 «45185
62941 £ 20743 «31617
«R538S «P0743 s 1BFAE
«CFPQ6 .20743 05938
«01704 e PPOBT 1.R4416
014645 «PR6ET «690975
«37089 o PPRET «394A0
62941 o PREET .24025
«8F35% «PPRERT - 15706
- 498PGe «?RGET 04485

01704 3260 3.77992
s 16FLE e 3679 «50711
»37050 «IR269 «31690
.6734]) 26769 «PNT40-
+B535% «2A269 .172723
08296 . 3R250 03317
«01704 «4RTTN 3.11742
W 14648 4PTT0 4 R4S
«370%0 J4PRTTD «PQRR3
Q4] 4ATTO . «19462
.RRQC.: ) .(.ﬂ?'](\ .10{“;8
«GR296 LLRTTO «NZ459
01704 JEERL6 4,271R4
D R T JEGRAE «AOTLR
« 270508 WEENLE ¢« IEARG
62741 «REBLE «215P9
AR sF5R4A +10833
R-T.3-Y T3 «6ERLE 07945
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v

«01704
14645
.3708q
«62041
88385
.0n79¢
«N1T04
14645
.37056
67941

.ARAES
«ARP236

«P2923
«A2923
«A2923
JR20C23
.82923
012923
295424
«95424
29%474
«95424
.9%424
98424

€.,05306
62411
40234
28362
+15541
«04€80
9,673
«97E77
«59062
«&10R7
24708
«0814P

LEADING-FNGF VORTICES STREMATHS

L-X-X.2-X-2-ER-2-F-2- 5. X-F-3-E-L R-X-0:F-%-2-%-L-X.F-2 XX

2Y/R

L2 X2

« 03076

.100580
20742
JPPART
IEPRO
L4RT770
WEGALA
870217
SOG4 24

CAPGAMa

EX- XXX -X-8-1
« 21775
192058
«PRTRE
.103¢c8
«27156
e 22727
- 021023
«14945
05405

06 -



DELTA=CP DISTRIRUTION
BosrBodpROBOBBNARBOGS

r/cC

L-X-X.3

.0125¢
«109Q08
.28306
.50000
«T1694
.R90Qp
JGRTLE
L1254
.10008
«2R30E
.50000
.71604
L39062
W ORTLA
«N1P54
.10008
.2P206
50000
.71604
LR30G?

«9RT46

01254
.10008
.2P306
-~ 50000
.T1694
.80092
WOPT4E
«N1254
. 10608
«2R206
.50000
+ 71694
.PA0Q2
«9RT46
. 01254
«1N90R
£20306
.50000
.7]606
LAQ007
JORT4LE
01756

2Y/R
Bans

«N3NPA-

«03026
.N3026
.N3026
«N3026

- 4N2NF6

+03026
«10980
.108%0
100880
»10950
.1095¢0
.10095¢0
10980
207473
.20743
20743
.20743
«P0743
«20743
e 20742
«PREET
28567
. P86E7
«2RERT
«2R6ET
«2BE6T
«PR6RT
036269
«362AS
« 36269
« 3629
«362¢€9
« 36269
«<4RTTO

08770

«42770
+4BTT0
«4PTTO
JA4RTT0
«<4RTT0
65846

DFLTA-CP
- X-2-X-X-F-%-
«42971
1.07904
.B3585
+75021
JT3044
.36R12
.25502
2.R2852
.79793
+R9301
.97705
+ Q293
«41006
15674
1.72386
-.20902
1.03843
1.51741
1.08278
«67433
.35061
7.84027
3.16404
1.31302
.63009
«G?2G94
«404A3
465TP
B.45642
2.00274
1.3R517
1.28571
«A4964
LT445R
.46956
1.32732
1.29937
1.0£632
.95596
JEBRCET
$70772
60A16
1.82507

o

T6



sl000R
«PR20A
«S0000
«716G4
Jfanap
«9PT4A
« 01754
«10Q0F°
«2R30F
SNnON
«T1AQ4
+RON92
974K
oN12F4
J102082
PRANEK
JE0ND0
e 71694
.BopQ?
«ORT4A

«E58%46
+E5PLE
JEGPLE
bBR4E
« 65846
s65R4A
$PPAP2
«P2G213
«AP022
P97 2
.PP0O22
LAPG72
«P2923
2 CB4P4
.Qr‘l;?l‘
NCLYS-FA
RLLY-FA
+95424
08474
L9544

1.7R2725
CTAOT7HR
«6641379Q
«6A529
48549
300813
1.992294
1.634164
s TRGLAG
«4173°¢4
LAINT T4
«15503
-.01165
1.37264
1.25037
« 71465
« 51365
° 3ER3A
.19341}

. --1?076

[45)



SECTIONAL PROPFRTIES

X222 L2242 2-2-L- 2 X X -3

cL. cH cu cT

1
L. 4 L.X-] T ad ryy

1 LATT6T - 13262 24658  0,00000

2 PNELD . 09343 +29351] 0.00000

3 JARYLN - ,200P4 .32pp0 0.00000

4 1.4191) =-.17073 AL G.00000

S 1,475fn  =,3G6ART (53715 0,06000

(3 .02166 -.541901 33911 N.00000

7 JT8R44 =, LD6ES «27058  0,00000

A L61°04 -, 4004° . 22528 0.00000

e .59439 -, 4%]RD 21634 0.00000
TOTAL LYFT COFFFICIENT= «APapQq

TOTAL PITCHIMG MOMFNY COEFFICIFMT= - 16675
TGTAL NBAG COFFFICTIENT= «IP3ET

TOTAL THPUST COFFFICIEMT= 0,00000

SPANWISF PRESSUPEF AT CONSTANT y=, N.,00000

v
03R4
«1300¢6
o 2644
e 364L0A

2Y/R{LOCAL)Y DFLTA-CP

«NPEYAL « 77368
«311¢6 «GRF5A
59041 1.25FFRA
.R1503 ?.7734097

SPANWISE PRFSSI'OF AT CONSTANT x=, 1.00000

Y
+03P44
«13906
W 2ERG4G
«3A40A
WARNRY
«h1637
«BR625

2Y/8(LOCAL)Y RELTA-CP

046257 «59200
15401 (152D
« 29177 1.11678
40321 f1417
«51014 1.72¢30)
AREGA « 97448
«97617 1.17231R

€6



Similar results for several iterations till " SFAC " value
shows ‘an increase. ( after fifth iteration ) from previous

value. ( See summary sheet on next page )

The best solution is shown after summary sheet.

%6



ALPHA(DFG,)=P0.000

ITERATION

22X 2 2.2-X -1

DA W=D

cL

L-X-3
.9752
8762
9412
LFRO3
«R734
8668
JP49T

PDOUPLE DELTA WING MODEL CME (SCALING)

MACH NUMARFR= 0,000

. CM
L2
".1006
-+.15890
-c?]ll
-, 1ART
“01539
-.1506
~-.1439

cn
2

#3550
«2189
«3476
#3237
+3)79
« 21585

.3003

cT

3
0.0000
0.0000
0.0000
0.0000
0.0n000
N.0000
00,0000

AMSIV
[-2- XX X

1.9627
1.0095
1.7998
1.5174
1,5110
1.5024
1.4930

SFAC
nosn

+4826
«3R43
«3292
«4383

S6



ALPHA(NFG,)

LEADING

=20.000

FOGF FLEMENTS

[ X-X-2:X-2- 3.3 8- 3-%. 2.8 -F-FR-R-X-F-F- %

L X-X-X-J ]onno
1.707%,
o BAAR
L0010
« 3107
n.neeo
e3177

dBBY Dnuan
1.7R78
1.60024
2017
W4720%
fancnd
s41P2

-1.R39%
1.A024
LAR30
L6205
00000
L4123

-1.1771
P.FRC4
. 2012
WTEA
NeNO00
LEF01

poos Anenn

J147RTE
26784
« 3105
«SNAK
0,000
«5201
Boald Luroen
1.72715
3.p744
«40PF
sHNED
0,a000
«6212
S0t Cosns
1,787F
2.9150Q
.q?cq
0.,0000
WERAT
DD Lrdhon
1.,7078
LeDETT
7240
1.12€2
f.0000
L WFEaT

-,5187
R.6T64
2105
SEN5B2
c.0000
6212

-, N502

4,7107 .

J4025
£ TN35
f.,0000
.710%

2190
4, 0FRT7
JRPAYH
1.,1763
g.,nane
dEART

L6300
4 ,533n
L2640
1.2037
n,nnno0
JT12¢6

-2.304}
P 63R4
n,o000

JEORE
0.0000

«EPNY -

-1.£365
R,pT7464
«0R2Y

s A0S
n.naon
e bP1?

~1.,1771
4.7107

«2012

« 7038
n.n00o0

. 7105 -

-og147

«319%

0.0000

- 0502
4,5330.

4025
1.72037
0.0000

TI76

«”190

«5295

n,on00

-2.3560
a,6T44
0,6000

LA052
0,0000
WEPLlE

~1,R0586
64,7107
.0230
L7035

CeL,0ntY

L7195

-1.714H

.on0l2

0.0C00

L =.5639

L3195

0,0000

~,0735
L4025

0.0000

L1590
.529%

0.,0000

n.000

NOURLF NELTA WING MONFL OME (SCALIMNG)
SACH NYMDEPz

TTEPATION NUMBER= §

-7.,35€60
4,7107
t,0000

« T0N3E
a.noeo
J7108
-2.0667
.083n

f.n0N0

0.7000

=~ KE0S

L3105

0.0000

-.0735
L4028

G000

«110¢

5295

D,n0N0

-2+3560
0,0000

0.0000

-] ,RQ44
w1147

0201

-J0735
C £ 4025

G.0000

a?04F
«BREG

«1040

-2.3560
0.0000

0.0000

-1.A379

.1270

«4109

«2250

-.0735

«4025

0.0000

L2020
+6NAR3

£1613

-2.3560

0.0000

g.nNON

-1,7R27
.1283

.0F109

-a06K1

«3113°

.1988

L0248
. .3761
(3627
--073q
L40PE

0.,0000

.3499

L6710

116

-7« 35A0

0,Nn0N0

0.,0000

-1.7762

1174

L1170

- B2R?
. PR4A

«2TA0

« 2594

. 2697

«4378
-.0735
.4075

0,0000

4137

«63AN0

.27T10

~2,3560
0.0000

N.0000

=1.6650
«0810

" .1356

-e6796
1948

“ 3790

«513R
<1667

«4132

-.0735
04028

0.0000

«4TT1
© 5227

. 3687

=2,3560

0.0000

0.0000

=1,6650
«OR10

.0994

-6796
»1948

.26

«513R
01662

.2736

-, 0735
24025

0.0000

$877)
5227

..3384

-?.3560
0.,000n0

0.,0000

-1,RA19
«OR10

0844

-e6678
.1948

«2hP0

« 5663
.3102

3177

~.0735
«4025

0.0000

-1.,8619
+0R10

.NB4a

“.64TR
«194R

« 2020

WBRE3
.310?

3177

1.6024
,4705

«4183

«4343
e SP?7

3101

1.5861
.7134

w4734

-eo6478
.1948

«2020

«5663
«3102

3177

1.6024
+4305

«4183

2.63R4
«5066

5201

1.5861
«T134

oh234

2.9159
« 9347

<5547

96



seps Tnousn
1.7R7%
4,522n0
«a04AR
1.2037
N 00N
«T12F

anes Douen
1.7P°78
0.0000

soud Quuon
17878
1.2700
D.0000

1., 106%

.Q4PE
00000
1.71°4
1.1430
c.,on0n
1.,A529

1.?”55
6.0000

«6309
. 7240
0t.0000

1,1065
L9485

.0,00090

1,51864

1.143n
n,nn0g

,0000

1.0078
,9485
00,0000

1.5150
1.1430
0,0000

o557/
« 7240

0,0000

"1.0633

.064P5
0,0000

1.5013
1.,143¢0
0.0000

e T4EE

+RNO3

«1121

1.3456
1.0346

«17201 .

l.R6eE

1.22P06
. 2392

.Q478

«R434.

o 2142

1.6RR5
1.0854
L3654

2.330R
1,2R93
+ 5055

1.163R
LRTNG
L3187
?.074R

1.00%A
L5RP5

2611

1.7214
«R108

1.3658

LRGG3

T W4T17

?,4455
1.0206
«7909

3.,3A37
1.1556
1.0615

1.56724
«7134

«6037

2.8043
,9173
29393

3.8917
1.,0328
1.,2492

1.5624

«7134

«56430

?.8063

«9173
+B8AN

3.8917
1,037rR
1.1840

1.5861

e 7134

4234

2,9159
.9347
5547

4,0677
1.1263
<6ERT

?2.9159
0934T

5547

4 NETT
1.1763
o EF6AT

4,5320
1,2037
«T126

40677
1.17263

26667
4.,5330

1,2037
« 7126

L6



Lan)

WAKF F{ FMFNTS

LT LT TY 2
soas JYaooo
1.797% ?.2019
n,nnon 0,0000
n,Nneoon 0.0000
anas Dnans
1.7078% 2.7019
«+0R30 +0R30
0.0000 nN,nnoo
aBsd Ynnpn
1.7P715 2.”7019
#2017 .2012
N.nOn0 0,0000
B0 ABBOY
1.7R7% ?.2019
.310¢% + 21685
p,0NNQ n,enon
oo Coroan .
1.707¢% F.P019
4?8 4n2s
c.nnn0 n,n000
epan Anaasn
la7P7€ 2.,72019
52095 205
o.onpn N, 0000
wsoan Trean
1,797F ?.2019
7240 « 1240
0, 0000 n.nnoo
none Aonan
1.7R78 ?.2019
«94R5 «GFS
n,nnep n,n000
Bond Qouad
1,7275 ?.70N1@
l.1430 1.1430
0., 0000 n,on00
soepolponss
1.7878% 2.201°
1.2852 1.,7562
n,npon n,onn0

2.6162
n.000n
0.0000

?.6140
« 1194
L0211

?.6062

.2R74Q.

. 0264

2.593%

L0690

.03“7»:

?.602%
LSRR

- N28

?.58TP
«RTQ2
L0176

2.57F2
«RATT
. 0572

PeSTHT
« 7774

LW 04367

?.58R6

T NGRS

01134'

7.5812
1,247
J1617

3.,R162
0,000V
0.0000

3,063
L2485
JOT0S

27531
LA15L
,1586

33,6464
1,0004

L L2046,
3.,7230
L858179
2454,

3.7403

JGE3H
J1481

3.69490
1.3n%4
-.1207

A,6345
1,7294 -

Mt i=0

_ 3,7749"
.1.157¢
.P568

3,600
1.5474
L Y-t

5.0167
0.,0n000
0,n0N0

4,995

.1945

(1367

4,0407

1.0335

.4103

4 ASTT
1.4697
«~1680

4,70272
1.3312

JS1EP

4 ARAN

‘1.308A
abTP

4,7807
] . 8R7S
.7R97

4, 77208
1.5370
7059

4 APRT

1,5691
JBAT?

4 P1TH
J.R4TP
JOR7A

6.2162

0.0000.

0.n000

641766
«PREY

5.8026
1.4250

«PP2N8

5 .RR43
1.,5R78
<5077

S.A303

" }.5RTE

«9256

S«TLRE
1.SR78

. «ART7

5.9NR4
1,275
«7001

ELR4TH
1.5275
1.7063

.06559
1.8975
1.0776

S.0450"

Y.R4EQ
1.7730
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1.650 1
1
1 9 'Y +8
1 7
1 3 2
1.444 1
T
&, r 9 )
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1.238 1 9 9 7
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I
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T 7 7 S
1 6 e
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WING VNneTEX STRFNGTHS
GonosooonBNBABDOLDEND

x/C 2Y/R - GAMAY

L-X-X-] L XXX 3 L-2.2-%-2:3

201704 .N3026 « 97697
S YYY3 +03026 »32215
+«370%0 «03026 35150
kD04 .N3976 «357018
PE3ER sN3N26 +20349
RCTIL-TS .03026 «0N7610
«N1704 .10850 1.22977
14645 10080 «31044
«37059Q «10650 «36RT6
LY LTS | «10950 «35601
, AR2RE . 10650 o 70574
.QRrPCA «10950 «N7252
«01704 ,PN7462 1.57073
J14648 .20743 «39824
«370%9 .20743 43721
L6294 .207412 «29064
. PGS 207472 .17331
.CR204 «2NT43 « 05902
01704 L PRERT 1.84532
elenas «ZE6RT 67881
« 37080 «PREET L37479
62041 . «2B667 «23291
«A52E8 . 7B6ET «15310
W OPPCH «2PEET 04507
«C1TNG L36269 ?.R97R?2
Llak68 «36269 50371
+3705Q «36PF9 20918
62041 36260 «19063
85355 «36269 . 17579
.8R8296 e €269 .03389°
«01704 «LRTTN ?.9PF43
s144465 «4PTTN L44502
.370¢9 <4BTT70 29755
«HP04) «4P770 .10545
.RE3SS L4PTTQ .10403
.90 PQA C4RTTO 07651
«01704 «65R4E 4,09470
s1464% «FGBLA «45020
37059 «E6SR4E RT3
REY LTS .ASB4LA .22731
LRE1GY JRSPLE «11721

.9r294 SOER4E L0227

S0t



«N1704
¢ 14645
e 37089
67041
o RE3ER
. 92296
+01704
el4F4s
.27059
« 67041
« A5 3RG
LQ0P24

LEADING-ENGE VORTICFS STREMGTHS

«82922
“R7073
+R2G923
«R29213
+R29723
«22923
LY S~
« 95424
L9474
«8542¢

« 08424 .

.9%474

5.90207
.59899
<3238
«27781
.15767
.04879

9.58142
.S6095
.57694
.39807
.?38R3
.07£33

L2-2-2- X2 2-2-2-L-T2-X X002 8 2255 31

2y /R

L-2-X-X.3

«N3GP6
.10Q%0
20743
ePPART
e 3A2AQ
L4RTTO
L65R4A
LA2G22
$ 95424

CAPGAMA

sonnoes
«1PRART
e2NENA
J21167
«10413
26172
21847
70201
«146R%
« 06343

90T



DELTA=CP DISTRIRUTINN
fbopssoagononsNsRRaLY

X/¢C
L-X-%-3
«N17PR4
+10G0NR
«PRANE
.500N00
e T140Q4
8ane?
CORTLE
« 1754
.1nann
«OPINE
Weapnn
+T)1£Q4
JBGrG2
«9RT4E
« 01254
«10G0P
JPPACA
ONNOQ
.71AQ4
Fapop
e 9P T4k
«017R4
‘e 10GHR
«FRANA
so0000
« 71494
+RQNQ2
AT HE
»N17%4
.1nanp
«7P306
LH0000

«T1AGG

.fana»
WART4LE
«N1PE4
10008
ePPAILA
JLEnrrn
714%4
Pconap
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2v/8

LX- XX

03026
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L0076
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03526

.1008n -

10950

Tel100EN

RLLELY
L, 10G50
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.1008%0
70743
PNT43
20743

. 20743,

«?0743
« 20747
20743

PO6AT .
JP0BAT

LPPHRT
LPPERT
LPRERT

PS-LINS

PRERT
« ICPA9
« 16268
« 36240
W JIRTARQ
e 36PAQ
«3A2A9
«IFPFG
LH8TTN
LAHATTA
L2770
WANTTIN
LA4FTT0
APTTID
C4PTTN
JFEPLE

NELTA=CP

[.X-X-2-X-2-X-X-3
+ 90495
1.7FR204
JeR4AR
«71102
«RO31R
.33770
.249017
P.6R29173
.N2008

+ 24079
.97G16
641473
«41340
«Y4RAT
1.,30621
-.11517
1.020930
1.42174

T 1.01327
65418

s 3IRKT
T.P42P5
P.52G56
1.19928
57214

.PROPG

40340
dBaP
7.,96349
1.,84363
l1.752)12
1167210
« 1762
12404
YY1
1.45271
1.,7Par?
1.03077
JNRYTR
JRRR2A
.6R2CH
.Selan
1.00474

L0T
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+2RAADA
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. 68846
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+65846
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« 22927
20217
JNP2922
026213
«GBAP4
« 05424
Q5474
R4 L
LAY
0424

1.23161
. 75092
«61747
AT132
«4701S
«3R511

7.09114

1.68458
RNR]E
JL04PG
« 373238
J167P1
«C02RS

1.334019

], 2GER7
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«33570
«17859
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SECTIONAL PRNAPERTIES
RGO NORBERBOBBRUIODE

1 cL M cv cr
o o sn &% an
1 . 71690 .1R123 +26096 0.00000
? .P0969 .10646 «29470 0,00000
2 .33792 -o1624% .3U408 0,nn000
a4 1,31511  -,167239 47866  0,00000
5 1.37216 -.37423 .501€1 f,nnQON
£ .0r139 - 4234 .32P0R 0.00000
7 ,731n0 -.39%h4 266009 N.060000
B .”l‘?.l‘l -.“1‘-‘74 .?—J-;g? 0.0“000
o 56791 -.43187 20ATO 0,r0000
TCTAL LIFT COFFFICIFNT= +REETS
TOTAL PITCHING MOMEMT COEFFICIENT= ~.18059
TOTAL NRAG COFFFICTIEMT= <1540
TOTAL THPUST COFFFICIENT= 0.00000
SPANWISF PRESSIRE AT COMSTANT y=, 0.00000
¥ 2Y/2(L0CAL) DELTA=-CP
. 03R44 WNEEYA LTIP062
.130906 «211€6 - . Q5ARY
o PHh34L4 «58C41 1,27761
e 3540E f1%e3 2.570p¢0
SPANVWISE PRESSHRE AT CONSTAMT x=. 1.00000

Y fv/n(LoCALY DELTA-CR
«NIRKAG 04257 +5701R
«13G0F 15401 .57436
W Ph344 «P0177 " 1.04410
« 36406 $403721) » 75933
46061 51014 1.12420
+ 1027 «68599 T . 90RR]
«8BRAPS «92617 1.08A64

60T



110
FORTRAN PROGRAM LISTING
This program was written in FORTRAN IV language and is operational on
CDC Cyber 175 Computer system at Langley Research Center. The run stream
(control cards) is listed at the end of the program. The following table

is an index to the program listing.

Program or subroutine Main Purpose Page
LEVSP executive routine, prints out free 114

elements in the leading-edge and wake

vortex system, and to check convergence

TAN » trigonémetric function : 118
SKIPR | ékips récords 118,
ARCbS _ inverse trigonometric function cosine 119
DOTPRD ‘ - - dot prdduct of two vectors ‘ | 119
CRSPRD cross product of two vectors | , '- | 119
VDTWNG ' calculates induced velocity due to. 119

wing elements
VDTFRE calculates induced velocity due to 124

free elements

NORMAL : . computes unit normal‘vector B 128
* SWAHC v sidewash correction L 128
ABVLE - . absolute value of a Vectqf , 130
INOUT check control points by'vector.analysié - 131
ORDER sets up the order of two parallel vortex 131

‘segments on the leading-edge -free elements
F computes the magnitude of 132
1
2 2. 2,72
[ = %)%+ Blyy = yp) "+ Blzy - 27 ]
CAMBER calculates camber slopes at wing bound elements

and control points - 133



2CDX -
ZCR

PNLEF

ZCAM

FUNA
INFL2

NEWVEL.

VMSEQN

GEOM

'PNLWNG
SHAPLE
SHAPTE

FRELM

SPLINE

APLOT
PLOTT

LNPLOT

SOLN

AERODN

defines analytical camber slopes
determines camber slopes numerically
determines cqntrol point locations within
or without a flat leading—edgé flap

cubic spline interpolation of camber slopes

~ computes induced velocity due to a vortex

element in the far field

computes induced.velocity due to a vortex
segment in the near field

computes -total velocity at a point.
vector method for solving simultaneous-
equations

defines the wing and free-elément geometry-
generates the grids.of bound and trailing
vortex elements

defines the shape of léading—edge

defines the shape of trailing-edge

finds the initial éoordinates of free
vortex elements

cubic spline subroutine

sets up dimensions for plotting leading-

edge and wake elements

- manipulates leading-edge and wake elements

coordinates in a form suitable for plotting
generates plots on line printer

sets up dimensions fofAsolving the strengths
of wing and leading-edge vortex system
solves strengths of wiﬁg and leading—edge'

vortex system

111
134
135

136

137

138

139

140

143

144

154
156
157

157

163

164

165

167

. 170

171



‘THRST
LOADS
COEFS
SURFSET
SURFORD

MATINV

NEWSHAP

NEWELM

CORE
CFAEC
SEGMNT

NEWBC

NEWDA
MODEL

CHOPS

calculates sectional leading-edge thrust

coefficients

sets up dimensions for evaluating aerodynamic

characteristics

computes aerodynamic characteristics

sets up program for surface spline

surface spline interpolation
matrix‘inversibn Qith accompanying solution
of linear eqqations

sets up dimensions for computing new loca-
tions of léading—edge and trailing-edge
vortices by making them force free
computés new locations of leading-edge
and-grailing;edge vortices‘by making them
force free

finds the centroid of the diffused leading-
edge vortex element system

computes the force on'eéch voftex»segmént.of
core

computes the force gradient of each vorték
segment of core

returné to the previous location

saves newly computed locations of leéding—
edge vortex elements syétem

generates the vortex segments along. each
free element on the free vbrtex sheet
determines the intersection between the

centroid of leading-edge vortex system and

112

174

175
177
190
193

193

196

197

214
216
217

218

219
220

222



LIRITN
AZCORE
APEXC

AYCORE
LEADLM
CFSET

MINMAX

" CENTRD

COORD

CSIPAR

the leading-edge vortex filament
estaBlishes thé free sheet and concentrated
core |

adjusts z-coordinates of initial core

rearranges vortex segments of core

-adjusts y-coordinates of initial core

generates'the equal-length vortex segments
on each free element

determines z-coordinates of vortex segments
along each free‘element

determines the maximum and minimum of

two numbers

computés_y— and'g-coordinates at some
stétions éhosen by ‘the program'
coofdinates computation

cubic spline fitting

113

223

228

228

229

231

232

232

233

233

234
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2040) LEV

OVEPLAY (LEvsP
PROGRAM LEVSP (INPUT,0UTPUT,TAPE], TAPEZoTAPFBoTAPES INPUT» TAPE6=QUTLEV
1PUT«PUNCHsTAPE4 .TAPE7,TAPFA, TAPE99TAPF10) LEV
- LEV
AERODYNAMICS OF |.OW ASPECT-RATIO WINGS WITH PARTIAL LFADING=EDGE LEV
SEPARATION (LFADING-FDGE VORTEX SEPARATION PROGRAM) LEV
BY « JENN LOUH PAO , SUDHIR C. MEHPOTRA AND C, EDWARD AN LEV
UNIVERSITY OF KANSAS : . LEV
‘ LEV
THIS PROGRAM IS APPLICABLE TO NONPLANAR WINGS (LIMITED TO TWO LEV
SPANWISE SECTIONS ) _ _ LEV
LEV
PROGRAM IS DIVIDFD INTO FTVE OVERLAYS, LEV
OVERLAY (lsn) PFAD ALL THF DATA CARDS AND SFTS UP INITIAL LEV
_ GEOMFTRY OF THE WING AND THF FREE EILLEMENTS LEV
OVERLAY (2s0) PLOTS FREF FLEMENTS OVER THE WING AND IN THE WAKE ONLEV
THE LINE PRIMTER OUTPUT LEV
OVERLAY (3+0) SOLVES FOR THE QTRENGTHS OF WING AND LFADING-EDGE  LEV
VORTEX SYSTFM LEV
OVERLAY (490) COMPUTE THE AERODYNAMICS CHARACTERISTICS , THF LEV
' SUIM OF FRFE SHEET AND CORF FORCES. LEV
OVERLAY (590) COMPUTFS THFE NEW LOCATIONS OF THE LEADING-EDGE AND LEV
: TRAILING=ENGF VORPTICES LEV

AS THE PROBLEM TS NONLINEAR, IT IS SOLVED BY ITERATION, ITERATION LEV
IS PFRFORMED OVER OVFRLAYS (2,0) THRU (4+0) TO ORTAIN THE FINAL LEV

CONVERGED SOLUTION, : _ LEV

. LEV
COMMON DUMMY] (3000) ' ' - _ LEV
COMMON /COEFF/ CLvFZMINS(lO)oFHS(ZolO)vRATIOQ(Z’IO)o : LEV
1CFCORE (2+10) yRATTIOC (2410) . LEV
COMMON /NCTT/ Ncr.man,NBT.NCOR(IG).KUl.NFqH(lS).Kuc,FLtho) LEV
COMMON /AERQ/ NAFROGMAXL ¢MAXW,ISPAN,ISF,ITRAKE,ISC LEV
COMMON'/TAPE/‘ITFST.160001<FAC(10)cKUB,NSTOP LEV
COMMON /SHPTE/ NTEWYST(15) «AGT(14) 43RBT (14) ,COT(14) ,DOT (14) LEV
COMMON /sHPLE/_NLE,vsL(1=).AQLc14).BoL(la).rQL(14).DQL¢14) LEV
COMMON /LANDA/ FGMA]1,FBDA] FGMA,LCLS LEV
COMMON /LOCsp/ FTANTY(IO;IS),FTANTZ(IO-IS),CTANTY(&O.?)oCTANTZ(40oLEV
12) LEV
COMMON /L EF P/ YtFF<10.2).XNFtlo).YNF(lO).zNFtlo).xLFc10.4). "~ LEV
1YLF(10+4)9SLP1(10)9SSsCSyITERS,ZRDYV(200),,7RNY (200) LEV
2sCURV (10) sCHND (10) yS7BDYV (200) _ LEV

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410

VAN



10

20

30

COMMON /TINFAvy/ FYT(?O).F7T(20).FYI<40).FZ!(40).VXI(40),VYI(40).V7ILEV
1(40)4FXT(20) «TFORCE (20)

COMMON /MDFAV/ FYP (409242, FZP(400202) »
COMMON /L OCy FUloFUZ-XEqupyL(5)yPXT(S)oPYL(Q)oICL
COMMOM /ALLI/ NSWyNSW]14NCWNWNG4NCPTTLyMITER, IPUNCH

LEV
LEV
LEV
LEV

COMMON /ALLRA/ TTL(16),ALPHA,SINA, COSA.SWPLE,RETA, BETAE.TANPHI.BZPLEV

1H1 4RBSON4P D4 ,CON,PT,D4SN2 _
COMMON /ALLRRB/ AX(210) ¢ZMINGNELM(11) ¢yNNELM(12),IST
COMMON /ABC/ XE (10¢40)sYE(10940)9ZF (10040) 4XXE(11920)9YYE(11420)

12ZE(11420) sNMAX ,NNMAX 4NCONTS

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

CALL ©
ITEST=
1G600D=
Kuy3=KU
NSTOP=

/0AHC/ DYF(IO,40)0DYF(1094O)oDZE(10q40)
/XPLOT/Z XMNoYMNgZMNy XMX g YMX o ZMX
/GM/ ITEP'L19l20L3'|40L50L69L79L8

/XSTNy

/TIPYX/ XTIP(15430),YTIP(15430)97ZTIP(15430)4NTLM(15) ¢NTMAX
/GENCF/ M1(5),Nw(?),YBREAK(S)oCH(90)nSJ(31.3)oMJW1(2)o
IMUW2(2) 9 WIDTH(5) y SWEEP (60) 4NTSyNC

COMMON/CAMB/ ICAMoIV(IO)9XT(10021)oAAM(lOoZO)oRBM(]O,zo)q,
lCCM(lO'?O)9DDV(10’20)9YT(10)97BDX(?00)¢7BDXV(?00)

XRRR (25) ¢ NBRR

VERLAY (SHLEqu 140)

9

10
1+3
0

"NSW1=NTS
NSW=NTS+1
ITER=ITERS
CONTINUE
ALP=ALPHA®*180,/P1
AMACH=SQRT (1,=BFTA2)

WRITE FPEE ELFMFNTS LOCATIONS
] TTLeALPyAMACH,ITER
IF (ITFR.GE,KU3) WRITE (ITESTs140)

WRITE

DO 30
K=NELM
WRITE
WRITE
WRITE
WRITE
WRITE
DO 40

(f,140)

T=19MAXL
(1)
(64180)
(641170)
(64170)
(6s170)
(6¢210)
I=1sMAXW

1
(XE(I+J)ed=14K)
(YE(IsJ)od=1,4K)

{ZE(TsJ) 9d=1,4K)

+CBARHALFB,AREA

TTLyALP,AMACH, ITER

LEV
LEV
LEV
LEV

LEV.
LEV

LEV
LEV
LEV

LEV

LEV
LEV
LEV
LEV
LEV
LEV

LEV.

LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV
LEV

420
430
440
450
460

470

480
490
500
510
520
530
540
$50
560
570
580
590
600
610
620
630
640
650
660
670

680 .

690
700
710
720
730
740
750
760
770
780
790
800
810
820

S1T



41

S50

60
70

75

K=NNE{LM(T) .

WRITE (6,180) 1

WRITE (6+170) (XXE(IeJ)ed=1sK)
WRITE (6+4170) (YYE(Tad)ed=14sK)
WRITE (6+170) (77E(T4J)sJd=14K)
IF (ITER.LT,KU3) GO TO 70
M=ITEST

DO S50 I=1sMAXL

K=NELM(])

WRITE (My180) 1

WRITE (Msl70) (XE(IsJ)eJd=1,K)
WRITE (Me170) (YE(T4J) ed=1,K)
WRITE (Msl70) (ZE(I4J)9J=1,4K)
CONTINUE

WRITE (M.210)

DO 60 I=1sMAXW

K=NNELM(T)

WRITE (Ms180) T

WRITE (My170) (XXE(Toed)sJ=1sK)
WRITE (Mel70) (YYE(IeJ)9eJ=14K)
WRITE (My170) (77E(T9edJ) ed=14K)
CONTINUF

CONTINUE _ .
CALL OVERLAY (SHLEVSP,240)
MAERO=0 :

NSW=NTS+1

CALL OVERLAY (SHLFVSP43,0)
NAERO=1 -

NSW1=NTS

NSW=NTS+1

CALL OVFRLAY (SHLFVSP,4,0)

IF (NSTOPWNF,1) GO TO 75
REWINN ITEST

ENDFILE ITEST

ENDFILF ITEST

GO TO 90 _
RATIOC(1+,1TFP)=1,
RATIOC(2,ITER) =1,
RATIOS(1.1TEP) =1,

RATIOS (2+1TER) =1,

NSW1=NTS

LEV 830
LEV 840
LEV 850
LEV 860
LEv 870
LEV B8R0
LEV 890
LEV 900
LEV 910
LEV 920

LEV 930 .

LEV 940
LEV 98

LEV 960

LEV 970
LEV 980
LEV 990
LEV1000
LEV1010
LEV1020
LEV1030
LEV1040
LEV1050
LEV1060
LEV1070
LEV1080
LEV1090
LEV1100
LEV1110
LEV1120
LEV1130
LEV1135
LEV1140
LEV1145
LEV11S0
LEV1155
LEV1160
LEV1170

LEV1180

LEV1190
LEvV1200

911



80

90

100

110

120

NSW=NTS+} LEV1210

IF (ITER,LT ,KU3) 60O TO 80 ‘ LEV1220
RATIOS(1+ITER)=ARS((FHS(14ITER)~FHS(143ITER=1))/FHS(1,ITER=1)) LEV1230
RATIOC (), ITER)’ABS((PFCORE(I,ITFR)-CFCORF(loITFR 1))/CFCORF(1.ITFRLEV1240
1))y LEV1250
IF (ITRAKENE,1) RATIOC(Z.ITER)-ABG((CFCORF(2.ITEP)-CFCORE(Z,ITFR-LEV1260
11))/CFCORE (P, ITER=1)) LEVi270
IF (ITRAKELNF,1) RATIOQ(2.ITFR) ABG((FHS(E.ITEP)—FHS(E.ITER =1)) /FHLEV1280
1S(2+TITER=1)) , , _ LEV1290
CONTINUE ‘ % o : LEVi3o00
IF (ITER.EQ,MITER) GO TO 90 ) ' LEVi31o0
CALL OVFRLAY (SHLEVSP+540) : LEV1320
ITER=TTER+1] R LEV1330
IF (ITER,LE_MITFR) GO TO 20 E . » LEV1340
CONTINUE : S ' - LEV13S0
IF (IPUNCHW.EQ.0) GO TO 120 ' LEV1360
PUNCH~-0UT FREF FLEMENTS LOCATIONS AFTER LAST ITERATION LEV1370
REWIND 4 LEV13a0
PUNCH 2009 (NELM(I),1I= 1.qu1) g : LEV1390
DO 100 I=lsNSW] - o , : LEVi4o00
K=NELM(I]) ' , - : ‘ LFV1&a1o0
PUNCH 1909 (XE(T4J)eJ=14K) . A N LEV1420
CPUNCH 1909 (YF (T4J)sJ=1eK) S LEVi1é430
PUNCH 1909 (ZE(T,J) 9J=14K) o ) LEV14s4o0
PUNCH 2009 (NNFLM(I) 1= loNQW) o v ' : LEV14S0
DO 110 I=lsNSW _ _ ' : o , LEV1460
K=NNELM(T) o - ‘ S ' ' , ' LEV1470
PUNCH 190 (XXF(T9J)sJ=14K) . o : LEV14R0
PUNCH 1909 (YYF(IeJ)sd=1,eK) ' - ' LEV1490
PUNCH 1909+ (ZZF (T4J) eJ=1eK) ' : LEV1So00
FORMULATION OF SUMMARY SHEFT : LEV1S10
REWIND 7 o ' : LEV1S20
WRITE (64150) TTLsALPyAMACH : o LEV1S30
MIT=MITER+] ' . ) ’ LEV1Sa0 |
IF (ITERS.tQ,0) KSS=1 : : LEV1S50
IF (ITERS.EN.3) KSS=4 : LEV1560
DO 130 I=KSS,NMIT ' ' LEViSTO
J=l«1 : ' LEvViSao
#«u%##q&a*“&##a##*%*a#au#a*%#%&***a%a**#a%####*#######a*#*a##n*&aaLEV1590
READ (7) GMsym ' ' LEV1éDO

READ (7) CL4CM4CRsCTT : c - LEV1610

LTT



130

140

150

160
170
170
190
200
210

10

%#%%#%###**###%%6#*6&%%*&#%49&&##%%6#*#%&#*#%*4######4§§§%§#%#Q§##LFV1620
IF (ITER.,LE,KU1) WRITE (6.160)
IF (ITFR,GT ,KUl) WRITE »160)

CONTINUE
GO TO 10

Jo CL’CM CDLCTT GMSIM
JsCLyCMaCD,CTT 4GMSUMGSFAC (J)

FORMAT (1H1,//416A5,/41Xs12HALPHA(DEG,

CALCULATES ARC=-COSINE OF ¥

)=eF6e3e14H

LEV1630

LEV16é&n

LEV1650
LEV1660
LEV1é680n
MACH NUMBER=,F6LEV1690

13,194 ITERATION NUMBER-,r?,//.lx,ZIHLEAnrNG EDGF ELEMENTS./s1X42LEV1TOON
ZIHoa ot asananitonnnn) LEV1T10
FORMAT (1H1.//.1x,16A€.//.?x.12HALPHA(DEG )=¢F6.3,14H MACH NUMBERLEV1720
" 1=9F6.3,//966H ITERATION CcL CM ch CcT GMSUM LEV1T730
2 SFAC o/ ¢58H L2 -2 R T 4 13 oo 8 ##l EV1T40
3uuan L AR ‘ LEV17S0
FORMAT (I794X46FBab) LEV1760
FORMAT (1H ,14F9,4) LEV1TT0
FORMAT (1H ySH aasa ,T2.4Hanss) LEV1T80
FORMAT (8Fl0,4) LEV1790
FORMAT (1012) LEV1800
FORMAT (1H1,//414H WAKE FLEMENTS,/,14H #tnupdasntiand) LEV181o

END - - ‘ - LEV1820=-
FUNCTION TAN(X) TAN 10
TAN=SIN(X)}/COS(X) TAN 20
RETURM TAN 30

END TAN 4Q-
SUBROUTINE SKIPR (NT,NR) SKP 10
SKIPS NR-RECORDS OF TAPF NT SkP 20
DO 10 I=1sNpR SKP 30
READ (NT) SKP 40
RETURN SKP 50

END SKP 60=
FUNCTION ARCOS (X) ARC 10
ARC 20

811



10

10

ARCOS=0,

IF (X.FQ,ls) RFTURN
XX=X/(SORT (] ,=X#X))
ARC0S=1.,5707963=ATAN (XX)
RETURN ,
ARC0S=3,141592¢

RETURMN

END

SURROUTINE NOTPRD (A,B,SUM)
CALCULATES DOT=-PRODUCT OF TWO VECTORS
DIMEMSTION A(3), R(3)

SuM=0,

DO 10 T1=193

SUM=SUM+A (L) #pP (1)

PETURN

END

SUBROUTINE CRSPRN (A4B,C)

CALCULATES CP0OSS=-PRODUCT OF TWO VECTORS

DIMENSION A(3), R(3), C(3)
C(1)=A(2)*B(3)=A(3)%R(2)
C(2)=A(3)*B(1)=A(1)#R(3)
C(3)-A(1)*B(2)-A(2)*R(1)
RETURN

END

ARC
ARC
ARC
ARC
ARC
ARC
ARC
ARC
ARC

DOT
DOT
DOT
poT
DOT
DOT
DOT
poT

CRS
CRS
CRS

. CRS

CRS
CRS
CRS
CRS

30
40
50
60
70
80
90
100
110~

10
20
30
40
S0

"~ 60

T0

80~

10
20
30
40
50
60
70
80=-

SURROUTINE VDTWNG (CoeTHETP ¢XXsYYeZZyXNyYNGXTE,YTE 4CONS,CONI1,CONI3WNG io
19C0NJ1gCONJ?9C0NJ3900NK1oCONKZoCONK3yCONI CONJ+CONKoST NSW1, NCU,NWHNG 20

2NG) WNG 30
EVALUATES INFLUENCE COEFFYCIENTS FOR CALCULATION OF INDUCED WNG 40
VELOCITY VDUF TO WING ELEMFMTS : WNG 50
COMMON /ALLI/ NSW ' : WNG 60

COMMON /ALLRB/ XXE (30),YYF (30),27E(30) wNG 70

61T



19AX(120) 9 ZMINGNFLM(11) «NNELM(12)

COMMON /ABC/ PXF (10440) 9PYF (10040)4sPZE(10440) ¢+PXXE(11420)
1PYYE (114+20) 4PZZE(11,20) sNMAX 4sNNMAX NCONTS

COMMON /NCTT/ NCToNCONsNRTNCOR(15) sKU1sNFSH(15) sKUC

COMMON /GENCF/ vl(5),Nw(?>.YEREAK(%).CH(90).§J(31.1).MJNI(2).
IMUW2(2) sWIDTH (5) 4 SWEFP (EC) 4 NTSyNC

COMMON /LOC/ FU1YFU2.XEND, PXL(S);PXT(S);PYL(R)

COMMON /AERQ/ NAFRO,MAXL ¢MAXWy ISPAN,ISFsITRAKE,ISC

COMMON /TIPyx/ XTIP(15,30),YTIP(15.30),7TIP(19.30).NTLM(15)
COMMON /X1IYIZI/ XIsY1,71

WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG

DIMENSTION THETP(1)s C(1)y CONS(1), XTE(l). YTE(1)y ST(1)s CONI1(1)WNG
l9 CONI3(1)s CONJL(1)y CONJ2(1)s CONJ3(1)y CONK1(l), CONK2(1)y CONKWNG

3) :
DIMENSTONS 0OF FJloFJ?.FJ3-(2¢NSN) #4 SEE GEOM #s
DIMENSIONS OF FI24F13«(2#NCPTTL) ## SEE GFOM ##
DIMENSTION FUl1(40)s FJU2(40)y FJU3(40)s FI2(418), FI3(418)
XI=XX .

YI=YY

21=2727

NC1=NWMG+NCy

NC2=NWNG=NCy

VELOCITY UVUF TO ROUND ELFMFNTS

NSW1=NTS ‘

DO 10 I= 1oqu1

DO 10 J=1sNCw

NP=(T~1)#NCwsy

CALL INFLZ (chNp.l).YN(Np.l).O..XN(NP.?).YN(NP.a).o..n)
Al==YN(NPs 1)

A2==YN(NPy2) :

CALL INFL2 (XN(NP, 1),A1,o..XN(NP,2).Az.o.,n)

CONI (NP)=CONS(T)#(R(1)=D(1))

CONJ (NP)=COMS(T)#(B(2)=D(2))

CONK (NP)=COMNS(T) = (R(3)=D(3))

VELOCITY DUF TO TRAILING ELEMENTS ON THE wING SURFACE
DO 20 I=1sNsSW1}

NO 20 J=1sNCwW

NP=(T1=-1)=NCwsy

CALL INFLZ2 (XN(NPs1) 4 YN(NP, 1),0..XTE(I),YN(NP.l).o..R)
FI? (NP)=R(2) .

FI3(NP)=R(3)

23(1), CONIC(1), CONJ(I)o CONK (1) e XN(NWNGs?)y YN(NWNGs?)s B(3),

D (3WNG

WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG

a0

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
3390
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480

0T



20

30

40

50
60

AYN=<YN (NP 1)

NQ=NC] +NP

CALL INFLZ (XN(NP’])QAYN!O.’XTE(I)OAYN'OQQR)
FI2(NO)Y=R(2)

FI3(NQ)=R(3)

CONTINUF

IF ((PXT(NC41)=PXL (NC+1)) ,FR.0,) GO TO 40
DO 30 I=19sNCwW

NP1=NWNGes1

NP2=NC]1+NP1

FI2(NP1)=0.

FI2 (NP2)=0,

FI3(NP1)=0.

FI3(NP2)=0,

NN=NT|.M(I)=-]

DO 30 J=1shn

WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG

CALL INFLZ (XTIP(I4J)sYTIP(I, J)’?TIP(I.J)QXTIP(I’J‘I)vYTIp(IoJ*l)'wNG

1ZTIP(T4J+1) 4R)
FI2(NP1)=B(2)+FT2(NP])
FI3(NPI)=B(23)+FT3(NP1)
AY1==YTTIP(1l,U)
AY2==YTIP(1,J+1)

WNG
WNG
WNG
WNG
WNG

CALL INFLZ (XTTP(Iod)oAYlo7TIP(IvJ)yXTIP(IoJ*l)oAY297TIP(IvJ*1)oB)HNG

FI2(NP2)=B(2)+F12(NP2)

FI3(NP2)=B(3)+FI3(NP2)

CONT INUF

GO TO 60

CONTINUE

DO 50 J=1sNCwW

NP1=NWNG+J

NP2=NC1+NP] -

NP=MNC?+J

CALL INFL2 (XN(NPs2),YN(NP, 2).0.9XTE(N§H) sYN(NP¢2)y044R)
FI2(NP1)=B(2) : '
FI3(NP1)=B(3)

AYN=<YN (NP 2)

CALL INFLZ2 (XN(NP.?).AYN.O..XTE(NSW).AYN 0.eR)

FI2 (NP?)=B(2)

FI3(NP2)=B(3)

CONTINUE

CONTINUFE

WNG
WNG
WNG

. WNG

WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG
WNG

490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
TO0
710
720
730
740
750
760

770 .

TRO
790
800
810
820
830

840

850
860
870
880
890

12t



80

S0
100

110

120

DO 70 1=1sNsSw]
DO 70 JU=1sNCw
NP=(1=1)aNCy+y
I11=NMP+NC1
I2=MP+NCW
13=T1+NCWH

CONJ2 (NP)=CONS(T)#(FTI2(T1)-FI2(NP)+FI2(12)-FI2(1I3))
CONK2 (NP)=CONS (T)#(FT3(I1)=FI3(NP)+FI3(I2)~-FI3(I3))
VFLOCTTY DUF TO TRAILING ELFMENTS BEYOND TRAILING EDGE

NSW1=MAXL

IF ((PXT(NC4+1)=PXL(NC+1)).,EQ.0.) GO TO 90

DO 80 T1=1sNSwW
FJl1(I)y=0,
FJ2(1)=0.
FJ3(I)=0,
FJ1(I+NSW)=0,
FJ2 (T+NSW)=0,
FJU3(I+NSW)=0,
CONTINYE
NT=NSW}

GO TO 100
NT=NSW
CONTINUE _
DO 150 .1=29NT
KK=NNELM (1) :
DO 110 J=1lekk

XXE (JYy=PYXE(TeJ) -
YYE(J)=PYYE(T,J)
ZZE(J)Y=PZZE(1,.J)

CONTINUFE

FJ1(I)=0,
FJ2(I)=0.
FJ3(I)=0,

IF (I.FQ.NCT) GO TO 130.

DO 12n J=ZsKK

CALL TMFL2 AXXE(J=1) o YYE (U=1) ¢ Z2ZE (J=1) « XXF (J) y YYE (J) 4 77E (J) 4 B)
FJ1(T)=FJL1(TI)+R (1) ‘ _
FJP(T)=FJ2(1)+B(?)

FJU3(T)=FJ3(1)+B(3)

CONTINUF

CALL FUNA (XXF (KK) osYYE(KK) +ZZE(KK) 4R (1) B (P)sR(3))

WNG 900
WNG 910
WNG 920
WNG 93)
WNG 9490
WNG 950
WNG 960
WNG 970
WNG 980
WNG 9990
WNG1000
WNG1010
WNG1020
WNG1030
WNG1040
WNG1050
WNG1060
WNG1070
WNG1080
WNG1090
wWNG1100
WNG1110
WNG1120
WNG1130
WNGl140
WNG1150
WNG1160
WNG1170
WNG1180
WNG1190
WNG1200
WNG1210
WNG1220
WNG1230
WNG1240
WNG1250
WNG1260
WNG1270
WNG1280
WNG1290

"WNG1300

[44!



130

140

150

160

FJ1(I)y=FJ1(T)+R (1)

FJ2(1)=FJ2(T1)+R(?)

FJ3(I)=FJ3(T)+P(3)

CONTINUE

IN=T+NSW

FJ1(IN)=0.

FJU2(IN)=0.

FJ3(IN)=0o

DO 140 J=29KK

AYT1==YYE(J=1)

AYT2==YYE (V)

CALL INFLZ (XXE(J=1)9AYT1,7Z7F (J=1) o XXE(J) 4AYT2,ZZF (J) 4R)
FJU1 (INY=FJIL(IN)+R(])

FJ2 (IM)=FJ2(TH)+R(2)

FJ3(IN)=FJ3 (IN)+R(3)

CONTINUF

AYT2=-YYE (KK)

CALL FUNA (XYE(KK)oAYT?.??E(KK)qB(l)vB(?) R(3))
FJIL(INY=FJL(IN)+B (1)

FJU2(IM)=FJ2(IN) +R (2)

FJI(INY=FJ3 (IN)+B(3)

CONTINUE

FJl(l)=0,

FJ2(1)=0,

FJ3(1)=0,

FJl (NSw+1) =0,

FJ2 (NSW+1)=0,

FJU3(NSW+1)=0,

PO 160 I=1eNSW]

I1=1+1

I2=T+NSW

13=12+1
EFJ1=CONS(Iya(FJUI1(I12)=FJY (1) +FJ1(T1)=FJ1(13))
EFJ2=CONS(I)y# (FUP(I2)=FJ2(1)+FJ2(11)=FJ2(13))
EFJ3= CONS(I)“(FJ3(I?)-FJ3(I)+Fd3(11)-FJ3(I3))
DO 160 J=1lenNCW

NP=(1-1)#NCye+y

CONI3(NP)=kF U]

CONJ3 (NP)=EFJ?

CONK3 (NP)=EFU3

TOTAL INDUCED VFELOCITY

WNG1310
wNG1320
WNG1330
WNG1340
¥NG1350
WNG1360
WNGB1370
WNG1380
wNG1390
WNG1400
WNG1410
WNG1420
WNG1430
WNG1440
WNG1450
WNG1460
WNG1470
WNG1480
WNG1490

WNG1S500

WNG1510
WNG1520

WNG1530

WNG1540
WNG1550

WNG1560

WNG1570
WNG1580
WNG1590
WNG1600
WNG1610
WNG1620
WNG1630
WNG1640
WNG1650

WNG1660

WNG1670
WNG1680
WNG1690
WNG1700
WNG1710

1 XAl



I=1 : : WNG1720

DO 170 J=1sNWNG . WNG1730
CONT (J)=(CONT (J)+CONI3(J))=#SI(I) WNG1740
CONJ (J)=(CONJ (J) +COMNJIZ (J) +CONUI (J))#ST () WNG1750
CONKtd)‘(CONK(J)¢CONK?(J)+CONK3(J))*SI(I) WNG1760
I=1+1 WNG1770
IF (I,6T.NCwy TI=1 WNG1780
170 CONTINUE _ WNG1790
RETURN . : WNG18&00
END » : ' WNG1810-
SURROUTINE VDTFRE (XeYe7Z9CIoCJUyCKyNSW]1¢BSAN4GP4XLE,YLE) FRE 10
c EVALUATFES INFLUEMCE COEFFICIENTS FOP CALCULATION OF INDUCED FRE 20
C VELOCITY DUE Tn FREE ELEMENTS FRE 30
COMMON /ALLRR/ XF(AO)oYF(aO)-ZE(4O)9XXE(30),YYE(30)'77E(30) FRE 40
1+ZMINGNELM(11) 4NNELM(12) FRE 50
COMMON /ABC/ PXF (10440)+PYF (10, 40).st(lo.ao).pxxF(ll.?O). FRE 60
1PYYE(11920) 4PZZE(11420) «NMAXoNNMAX 4NCONTS: FRE 70
COMMON /NCTT/ NCT+MCONsNRT,NCOR(15) sKUL «NFSH(15) ¢KUCLFLG(10) FRE 80
COMMON /AERQO/ NAFRO (MAXL sMAXWeISPAN,ISFsITRAKE,ISC ' FRE 90
COMMON /GENCF /- Ml(q)aNW(Z)oYRPEAV(S)vCH(QO)o<J(31.3)oMJWI(2)o FRE 100
IMUW2(2) 9WIDTH(S) ySWEEP (60) ¢NTSWNC . FRE 110
COMMOM /LOC/ FUL,FU24XENDPXL (5) ¢PXT(5) sPYL (5) ' FRE 120
DIMENSTON P (5)40(S) 4P (5) : FRE 130
COMMON /GM/ TTER o - . FRE 140
COMMON /XIYTZ1/ X14YIe71 f : A FRE 150
DIMENSICON CTI(1)e CJ(1)s CK(1)9 XLE(1)s YLE(l)y V(3)s VVV(3) FRE 160
(o DIMENSION OF VTN = (NSW1e3) #% SEF GEOM #a ' FRE 170
DIMENSTON VTDL(10.3) _ B , FRE 180
XI=xX S ' FRE 190
Yi=Y : y ' FRE 200
Z1=2 _ : FRE 210
NCT1=0 . ' , 4 FRE 220
10 CONTINUE FRE 230
: IF (ISPANEQ,0) NSWI=NTS FRE 240
IF (ISPAN.EQ,1) NSWI=MAXL FRE 250
DO 90 I=1NSWY1 ‘ : FRE 2A0
NCP=NCOR (1) ' » FRE 270

V(l)=0. : , FRE 280

VAN



20

v(ey=n

V(3)=n

FJl=o,

FJe=o,

FJ3=0,
KK=NELM(T)

DO 20 J=1eKK
XE(Jy=PXF (1,0
YE(J)=PYE(1l,)
ZE(J)=PZE (1,4)
CONTINUE
K=KK=1

VELNCITY DUE 70 FREF ELEMFNTS AHEAD OF TRAILING=-ENGE AND THOSE

OVER THE WING
DO 40 J=19K

IF (ITER.GT ,KU1,AND,T,EQ,1,AND J.GE,3,AND J,LT, NCR) GO TO 40

FRE
FRF.
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE

IF (ITER,GT.KU1.,AND,I.ER, M1(1).AND, J GE.3,AND.J,LT,NCR,AND,ITRAKE,FRE

INE.1) GO TO 40

IF (ARS(XE(J+1)=X1) LE,1,E=5) GO TO 40 »
IF (I,EQ.NCON,ANDJ,GT.4sAND,YI 6T, 0+AND.ITER,LE.KU1l) GO TO 40

FRE
FRE
FRE

IF (1,FQ.NCON,ANDNBT . FO,0,ANDJ,GT 4, 'AND 4 J,LT,NCR,AND,YI,GT,0,ANDFRE

1, ITER,GT.KU]1) GO TO 40

IF (ITFP CT (KU1 oAND (U GENCPJAND YT ,GT. 0 ANDNRT,EQ,1) GO TO 40
CALL INFLZ2 (XF(J)qYF(J)o?F(J)9XE(J01)oYF(J¢1)o?E(J*l)oVVV)

IF (ITER,LE,KU1) GO TO 30
IF (J.LT, NCR) GO TO 30
IF (NAFPO.EQ.0) GO To 30

IF (NCT1,6GT,0.AND J,LT.NCR) GO TO 30 -
INDUCED vELochIFs MODIFIED BY VISCOUS CORE EFFECT

P(1)=XE(J)=XE(Je1)
P(2)=YF (J)~YE (J+1)
P(3)=7F (J)=ZF (J+1)
CALL ARVLE (P,SUM)

IF (SUM.LE.]1,F=5) GO TO 30

P(1)=P(1)/Sym
P(2)=P(2)/SuM
P(3)=P(3)/Sum
Q(lYy=x1=-XE(J+1)
Q(2)=YT=YE(Je1)
Q(3)=71-ZE (J+1)
CALL CRSPRU (P,Q,PR)

FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE

FRE

FRE
FRE
FRE
FRE
FRE
FRE
FRE
FRE

FRE

FRE

290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480

490

S00
510
520
530
540
550
560
570
580
590

600

610
620
630
640
650
660

670 .

680
690

I TAS



40

CALL ARVLE (Py,D1)

L1=1

L3=M1(1)-1

IF (ITRAKEGNE,1.AND _ T,GF ,M]1(1)) L1=M1(])
IF (ITRAKENE,1.AND,I.GE MY (1)) L3= M1<2)
P(1)=PXE(L3,4)=PXF(L14¢4)
P(2)=PYF(L3,44)=PYE(L1+4)

P(3)=P7E(L344)~P7E(L1+4)

CALL ARVLE (P.SUM)

P(1)=P(1)/SuM

P(2)=P(2)/SuM

P(3)=P(3)/SUM

Q(1)=XF(J*1)=PXE(L104)

Q(2)=YE(J+1)=PYF (L1,4)

Q(3)=ZF (J*1)=PZE(L1+4)

CALL CRSPRD (P,N.R)

CALL ARVLE (pP,0?2)

D2=0,75%02

RATIO=DN1/D2

IF (RATIO0.GT,1.,) GO T0O 30

VVV (2)=VVV (2) 8 (RATIN®##2)

VVV (3)=VVVI(3)#(RATTO#22)

CONTINUE

V(1)y=v({1)+Vvv (1)

V(2)=v(2)+Vvv (2)

VI(3)=V(3)+Vvv(3) -

IF (TTFP.LE,KULl) 6O TO 40

CORR=n. '

IF (NAFRO.EQ,0) A0 TO 40

IF (NRT.EQ.0) GO TO 40

IF (1.FQ.NSW1) 6O TO 40

IF (ITRAKENF_ 1,AND, T . EQ.M1(1)~1) GO TO 40

IF (JJLE.%4e0OR,,J ., GFNCP=1) GO TO 40

SIDEWASH CORRFCTION FACTOR

CALL ORDFR (T4JePs0yR)

CALL SWAHC (T4PsQeReXI,yYI, 7I,CORP)
V(2)=v(2)+COPPR

CONTINUE .
IF (ITER,LE KU1 .AND,I.FG, NCON AND,.YI. GT 0.) GO TO 50
IF (ITEP.GT . KUL,AND NBT.EN,1.AND.YI,GT40.) GO TO 50
CALL FUNA (XFE (K+1)oYF(K+1)4ZF (K+1)sFJU1sFJU2,FU3)

FRE 700
FRE 710
FRE 720

FRE 730

FRE 740
FRE 750
FRE 760
FRE 770
FRE 780
FRE 790
FRE 800
FRE 810
FRE 820
FRE 830
FRE R&40
FRE 850
FRE 860

FRE 870 .

FRE 880
FRE 890
FRE 900
FRE 910
FRE 920
FRE 930
FRE 940
FRE 950
FRE 960

FRE 970 .

FRE 980
FRE 9990
FRElo00O
FRE1010
FRE1020
FRE1030
FRE1040
FRE1050
FRE1060
FRE1070
FRE1080
FRE1090
FRE11l00

9ZT1



60

70

" 80

90

100

VIDL (T41)=V(1)+FJl
VINDL(142)3V(2)+FJ?
VIDL(T43)=V(3)+FJ3

FJ1=0,

FJ2=0, .
FJ3=0,

IF ((PYT(NC+1)-PXL(NC+1)).NF 0..AND,I.EQ, Nswl) GO TO 8D
I11=T+1

IT=NNELM(I])

DO 60 J=1911

XXE(J)=PXXE(I1,0)

YYE (J)=PYYE(11,U)

ZZE (J)Y=PZ7ZE (114

CONT INUE

IF (11,EQ«NCT,ANN,YI,GT,0,) GO TO 80
VELOCTYTY DUE TO WAKE ELEMFNTS

DO 70 J=2+11

CALL TINFLZ2 (XXF(J=1) ¢ YYE (J=1) ¢2ZF (J= 1)oXXE(J)oYYE(J)q??E(J)oV)
FJ1=FJ1+Vv(1) . ,
FJU2=FJ2+vi(2)

FJU3=FJ3+v(3)

CONTIMUFE

CALL FUNA (XXF(II)oYYF(II).ZZE(II)9V(1),V(Z)qV(3))
FU1=FJ1+v(l)

FJ2=FJ2+Vv (2)

FJ3=FJ3+V (3)

CONTINUE

VIDL(T«1)SVTDL(T41)=FJ1

VIDL (TI42)=VTDL(T42)=FJ2
VIDL(I43)=VTDL(143)=FJ3

CONTINUE

YI==YI]

NCT1=NCT1+1

IF (NCT1.GT,1) Gn TO 110

DO 100 I=1leNSW1

CI(T)=vTDhL(T,1)

CJ(Iy=vTDL(1,?)

CK(T)=vTDL(1,3)

CONTINUF

GO TO 10

TOTAL INDUCED VELOCITY

FRE1110
FRE1120
FRPE1130
FRE1140
FRE1150
FRE1160
FRE1170
FRE1180
FRE1190
FRE1200
FRE1210
FRE1220
FRE1230
FRE1240
FRE1250
FRE1260
FRE1270
FRE1280
FRE1290
FRE1300
FRE}310
FRE1320
FRE1330
FRE1340

FRE1350

FRE1360
FRE1370
FRE1380
FRE1390

FREY400 .

FRE1410
FRE1470
FRE1430
FRE1440
FRE1450
FRE1460
FRE1470
FRE1480
FRE1490
FRE1500
FRE1510

Le1
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10

DO 120 I=lsNSW]
CI(I)=RSQD4P%#(CT(T)+VTDL(I,1))
CJ(T)=RSQAD4PH (CU(T)=VTDL(I,2))
CK(I)=RSAD4P# (CK(T)+VTDL(I,3))
RETURN

END

SURROUTINE MORMAL (XeYoeZolIN)
DIMENSION X(S).Y(S)ovtsa.A(3).B(3).c(3).UN(3)
A(l)=x(3)=X(1)
A(2)=Y(3)=Y(1)
A(3)=7(3)~2(1)
B(1)=X(4)=X(2)
B(2)=Y(4)=Y(2)
B(3)=7(4)~2(2)

CALL CRSPRD (R,A,C)

CALL ARVLE (Cy,ARSN)

IF (ARSN,LE ] ,F=5) GN TO 10
UN(1)=C(1)7ARSN -
UN(2)=C(2)/ABSN
UN(3)=C(3)/ARSN

RETIRN

UN(1)=0,

UN(2)=0,

UN(3)=0,

RETURN

END.

SUBROUTIME . SWAHEC (T 4XeYeZeXIsYIs71,CORR)

DIMENSTON X (5)eY(5)e7(5)9A(3)9B(3),C(3)sUN(3)4FLPC(4)

COMMON /NCTT/ NCToNCONJNRT,NCOR(15) sKUL1oNFSH(15) s KUCoFLG(10)
FINDO THE FOUR CORNEP POINTS AFTER PLANE TRANSFORMATINN

CALL NORMAL (X4Y4Z4UN)

XBAR=0 ,25% (X (1) +X{(P)+X(3)+X(4))

YBAR=0,25%(Y (1)+Y(2)+Y(3)+Y (4))

ZBAR=0,25%(Z (1)+47(2)+7(3)+7(4))

bse= ARC(UN(I)*(XRAR X(l))*UN(?)*(YPAR Y(l))*UN(?)°(ZRAP Z(1)))

FRE1520
FRE1530

FRE1540

FRE1550
FRE1S60
FRE1570~-

NOR
NOR

NOR

NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
MOR
NOR
NOR
NOR
NOR

SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
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40
50
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80
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100
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20

IF (PSP.EQen,) GO TO 30

NEW PLANAK CORNFR PNINTS

DO 10 K=1s4
X(KY=X(Ky+(=1)s#e (Ke1)®UN (1) #DSD
Y(K)=Y (K)+(a])®a(Ksl)#UN(2)#DSD
7(KY=7(K)y+(=1)®a(K+1)#UN(3)#DSD
CONTINUE

CALL NORMAL (XoY,791N)

IF (UM(1)«EQ,0, AND,UN(?) ,EQ,0,+AND, UN(3) £EQ,0,)

X(5y=x(1
Y(5)y=y (1)
Z2(5)=7(1)

FIND THF SHOPTEST DISTANCE FROM THE CONTROL POINT TO THE PLANE

A(1)=X(1)=XT

A(2)=y(1y=YT

A(3r=72(1)-21

CALL NOTPRD (A,uM.VDS)
X0=xT1+VDS*UN (1)
YO=YT+VDS®*UN (2)
20=Z1+VDS®*UN(3)

CALL TMOUT (X.Y.XO.YO.NSIDF)
IF (NSTIDE.NF,1) cO0 TO 30

FIND THE UIQTANCF BETWEEN THE INTEPSECTION POINT T0O ALL EDGES OF

PANEL

DO 20 K=1s4
B(1)=x0=X(Ky .
B(2)=Y0~-Y (K)
B(3)=70=-X(K)
A(l)=x(K+l)ax (K)
A(2)=Y (K+l)ay (K)
A(3)=Z(K+1)=7(K)
CALL 8RvVLE (A,DPD)
A(l1)=A(1)/0pD
A(2)=A(?)/DpPD
A(3)=A(3)/0pPD
CALL CRSPRD (R,A.C)
CALL ARVLE (C,DP)
FLPC (k) =DP

- CONTINUYE

FLPC(1)=-ABS(FLPC (1))

G0 TO 30

SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH

SWH-

SWH
SWH
SWH
SWH
SWH

SWH.

SWH

SWH

SWH
SWH

SWH

SWH
SWH
SWH
SWH
SHWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH

SWH

SWH
SWH

SWH

Fy= FLDC(4)/F(FLPC<4).0.,0..0..VDS)+FLPC(2)/F(FLPC(?).o 90490,0VDS)SWH

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240

250

260
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280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

440

450
460
470
480
490
500

621



40

Cyl=FLPC (1)
Cy2=FLPC(3)
CZ1=VDnSs
CZ2=Vns

G2=CY1##2+C710a2

G3=Cy2un2+C7uu2

G4=C72/r3+C71/6G2
AVGG=(FLG(I)+FLG(I+1)) /2.
GS5==0,5%FY#G4#AYGG#] 41
66=C72/ARS(C72)#ATAN(CY2/ARS (CZ2))
G7=CZ1/ARS(CZ1)#ATAN(CY1/ARS(CZ1))
GB=FY# (66=6G7) #AVG66/ (FLPC(3)=FLPC(1))
CORR=(G5+G8B) /AVGG

FIND THE SIDE wWASH CORRFCTTON FACTOR IN THE
A(1)=x(3)=X(2)

A(2)y=y(3)=Y(2)

A(3)=7(2)~2(?)

CALL ARVLE (A,TOL)

A(ly=A(1)/T0L

A(2)=A(2)/TOL

A(3)=A(3)/ToL

B(l)=x(4)=X(1)

B(2y=y(4)=Y (1)

B(3)=7(4)-2(1)

CALL ABVLE (B,TOL)

P(IYy=R(1)/ToL =

B(2y=Rr(2)/ToOL

R(3)=R(3)/TOL

CC=(A(2)+B(2)) /2,

CORR=CORR%®CC
GO TO 40

- CORR=0,

CONTINUE
RETURN
END

SUBROUTINE ARVLF (A,ARSUM)
DIMENSTON A(3)

LOCAL PANEL Y

SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH

SWH

SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH
SWH

ARV
ABYV

510
520

530 -

540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
230
R40
850
860

10
20

0€T
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ABSUM=SORT (A (1)##2+A(2)8824:A(3)#8D)
RETURM
END

SUBROUTINE INOUT (XeY9X0sYOsINSIDE)

TO CHECK THE COMTROL PT Ry VECTOR ANALYSIS
DIMENSION X (5),Y(5)

X(5)y=%x(1)

Y(5)=Y (1)

NSIDE=)

DO 10 Y=1+4

VECT= (X0~ X(I))*(Y(I#I)-Y(I))-(X(I*l)-X(I))*(YO Y({I))
IF (VECT.LT,0,) NSIDE=0

CONTINUE

RETUPN

END

SURROUTINE ORDER (IsJeXaY,7)
DIMENSTON X (5)4Y(5)92(5)

COMMON /ABC/ PXF(10440)4PYF(10040)4PZE(10,40)
X(H=pPxF(legel) :
Y(1)=PYE (loJ+])

Z(1)=pZE(lsds+])

X(5)=x(1)

Y(S)I=Y(])

Z(5)=7(1)

X(2)=PXE (1sy

Y (2)=PYF (Is)

Z(2)=P7E (1s)

X(3)=PYE (1+1,4)

Y(3)=PYE(I+1,J)

Z(3)=P7F (1+1,4)

S X(4)=PXE(I+1,U+1)

Y(4)=PYE (1+1,J¢])
Z(4)Y=P7E(1+1,U+1)
RETURN

END

ABV -

ABvV
ARV

INO
INO
INO
INO
INO
INO
INO
INO
INO
INO
INO
INO

ODR
ODR
ODR
ODR
ODR
onR
ODR
ODR
ODR
0DR
0ODR
ODR
0DR
ODR
ODR

0ODR

ODR
0DR
obr

30
40
S0=-

10
20
30
40
50
60
T0
80
90
100
110
120~

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190

ODR 200~
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FUNCTTON F(xl.x,YI.Y.21.7)

COMMON /ALLRA/ TTL(16).ALPHA,SINA.CO<A.€HPLF RETA.BETAE
XX=X1=X

YY=Y1l-Y

22=71~-7

F= GQRT(xX**2+PFTA2“YY**?+RETA2*Z7**?)

RETURN

END

SURROUTINMNE CAMBFR (NPRCY+CoXCPoYCP 9 XNyYNoXLMoYLMyXAVWNG s YAVWNG)
DIMENSTON XN(19042)43YN(19042)sC(19)¢XLM(19)4YLM(19)
DIMFNSION XCP(209) ¢YCP (209) ¢ XAVWNG(190) s YAVWNG (190)
COMMON /ALLRR/ AX(210) ¢ZMIN, NFLM(II).NNELM(IZ).IST

COMMON /ALLI/ MSW,NSW]1,NCW,NWNG

COMMON /LEFLP/ YLEF (1042) 4XNF(10) 3 YNF(10)4ZNF (10) ¢XLF (1094)
1YLF(10,4)vSLPl(ln)’QQ.CQoITERS,ZBDYV(ZOO).7RDY(?00)
29CURV(10)sCHND (10) 9SZRDYV (200)

COMMON/CAMB/ TCAMyTM(10)+4XT(10+21)9AAM(10,20) ¢yBBM(10420)
1CCM(10920)vPDM(lO;?O)oYT(lO);ZBDX(EOO)y?RDXV(?OO)

NPRCY = 0 s FINE GRIDS

NPRCY =1 » 2 , COARSF GRIDS.,

IF (NPRCY.EQ,?) 60 TO 90

IF (NPRCY«EQ,1) GO TO 10

IF (NPRCY.EQ,0) GO TO 60

CONTINUE : ~ o

FIND THE CAMRFR SLOPF AT CONTROL POINTS

DO 30 T=1sNSW)

DO 30 J=1sNCw

IJ=(1=1)#NCwsy.

XC“(XCP(IJ)-XLM(T))/C(I)

IF (ICAM . EQ _3) XC=XCP(IJ)

IF (ICAM.EQ,2) 60 TO 20
YKI‘(YCP(IJ)-YN(Tdol))/(YN(TJ.?)-YN(IJ;I))
XKISXM(TJoly s (XN(IJg2)=XM(TJel))®YK]

X1=(XK1=-XLM(I))/C (1) B

CALL 7CR (XC,YCP(IJ),D?DX.ICANoXI 1,CoDZDY)

FUN
FUN
FUN
FUN
FUN
FUN
FUN
FUN

CBR
CBR
CBR
CBR
CBR
CRBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR

-CRR

CBR
CBR
CBR
CBR
CBR
CBR

‘CRR
.CBR

CRR
CBR
CBR
CRR

10
20
30
40
50
60
70
80~

10
20
30
40
50
60
70
80
90
100

110
120
130 -

140
150
160
170
180
190
200
210
220
230
240
250
260
270

- CE1



20

40

S0

70

ZRDX (1)) =UZDx

ZBDY (10)=DZpy

GO TO 30

YC=yLM (1)

XC=XCP (1J)

CALL 7CDX (XCeYCoDZDX4N7NY)

ZBRDX (1J)=DZnx

ZBDY (TJ)=DZDY

CONTINUE

FIND THE CAMRFR SLOPE AT LFADING=-ENGE CONTRGL POINTS
DO S0 1=19NSW) _
TJ=NWNG+1

XC=0, _

IF (1CcAM.,EQ,2) ‘GO TO 40

IF (ICAM.EO,3) xC=XLM(I)

Z1=xC

CALL 7CR (XCoYLM(T)4NZNX4ICAM4Z141,CoD7ZDY)
ZBDX (1J)=DZnx ' f

ZBOY (TU)=DZDY

GO TO 50

CXC=XLM(T)

YC=YLM(T) _

CALL 7CDX (XCoYC4DZNX,4DZDY)

ZBDXx (1J)=DZDX ‘

ZRDY (1U)=DZDY

CONTINUE

RETURM

CONTINUFE

FIND CAMRER SLOPF AT ROUND FLEMENTS

DO 80 I=1sNSW]

DO 80 J=1sNCw

TJ=(1=1)#NCyWae

XC= (XAVWNG(TJ)=XLM(T))/C(T)

IF (ICAM,EQ,3) XC=XAVWNG(IU)

IF (IcAM.tQ,2) GO TO 70

Z1=XxC ' _
CALL 7CR (XCoYAVWNG(TJ) 4D7ZNXesICAM47Z141,CoN7DY)
ZBDPXV (1J)Y=D70x ‘ _
ZRDYV (1J)=D7ZDY

GO TO R0

YC=YLM(I)

CRR
CBR
CBR
CBR
CRR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CRBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
cBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CRBR
CBR
CBR
CER
CBR

2R0
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300
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330 .

340
350
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370
380
390
400
410
420

430

440

450 .

460
470

480 -

490
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560
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600
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a0

100

110

OO0O0n

XC=XAVWNG (1) _
CALL 7CPX (XCeYCoNZNDX4N7DY)

ZRDXV (TJ)=07DX

ZBDYV (TJ)=D7DY

CONTINUE

RETURN

CONTINUF

FIND CAMBER SLOPE AT ROUND ELEMENTS
DO 110 I=leNSW]

DO 110 J=1lyNCW

IJ=(1=1)#NCWwasy

XC= (XAVWNG (1) =XLM(T)) /C(T)

IF (ICAM,EQ, 3) XC=XAVWNG(IJ)

IF (ICAM,EQ,2) GO TO 100

Z1=xC

CALL 7cP (XC.YAVNNG(IJ)oDZDXoICAM,ZlquCon7DY)
SZBNDYV (1J)=D7DY

GO TO 110

YC=YLM(I)

XC=XAvaG(Iq) .

CALL 7CDX (XC,ysYCysDZDX+NZDY)
SZBDYV (IJ)=DZDY

CONT INUE

RETURN

END

SUBROUTINE 7CDX (XY +7CXsN7ZDY)

CRR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CBR
CRR
CBR
CBR
CBR
CRR
CBR
CBR
CRR
CBR
CRBR
CBR

.CBR

CBR
CBR

ZCD

DEFINE THE CAMBER SLOPE, D7DX, AT ANy ko Y IﬁCATION IN CLCSE FORM,7CD

WHERE x AND DIMENSIONAL COOPDINATES REFERFN T0 C,G,
CONICAL CAMREPR FOR A CONFTIGURATION IN NAQA CP-?oog

YR=0, ?11103¢(1 6+ X)
2Cx=0,

Dzpy=on, :

1F (YQLT'OYB)-' Y=0,

IF (Y.LT.YB) RFTURNM

xXx=X
P=0.06R21207%(1,6+XX) ,
ZC==R+SART (RaR= (Y=YR) #4))

ZCD
ZCD
ZCh
7CD
ZCDh
7CD
z7CD
ZCD
7Ch
7CD
ZCD

690
700
710
720
730
740
750
760 -
770
TRO
790
200
810
820
830
B40
850
860
870
880
890
900
910
920
930-
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10

20

30

40

ZCx=(0,7231303#(y-YR)=0, 063?1?“7C)/(7C¢P)
DZNY¥== (Y=YB)/ (7C+R)

Yy=2C

Y IS RFETURNED AS THF 7 COORDINATE,
RETURN

END

SURPOUTINE 7ZCR (XeYsDZNX9ICAMyX14KP4CHORD,NZDY)
COMMON /ALLRB/ AX(210) ¢ZMINGZNELM(11) yNNELM(12)41ST
COMMON /LEFLP/ YLFF (1042) ¢XNF(10) ¢YNF(10) ¢ZNF (10) ¢XLF (1094)
1YLF(1n,4),SLpl(1n).cs.csorTERs.zBDYV(eon) 7ZRDY (200)
2+CURV (10) sCHND (1)

XE=X1.

KK=DZDYX

RR=DZNY

DZDhXx=0,

DZhY=o0,

IF (ICAM,EQ,1) GO TO 50

IF (ICAM,NE_3) G0 TO 60

Xl=0.

1=1 '
IF (YoGE.YLEF(T41) e AND.Y,LE,YLEF(T42)) GO TO 20
I=1+1 '

IF (1.6F,IST) GO TO 60

IF (1.FO,11) GO TO 60

GO TO 10.

YB= YLF(Iol)¢<LP1(I)*(X XLF(Ivl))

KCON=0

IF (KK.NF.l00) GO Tn 30

XB=XLF (I,1) , o 5

IF (SLPI(I),GT,1,E=18) XR=xLF(I41)e¢(Y=YLF(1,1))/SLP1(T)
DX=RP/ (XP=XE) T

IF (ARS()e=DX) LFe0,1) KCON=]

IF (KCON,EQ.1) GO TO 40

CONTINUFE

IF (Y,LE.YH) RETURN
CONTINUE
TESTI=PMLEF (XeYoXLFeYLF4T,4142)

IF (ARS(TEST]),LT.]1.F=R, AND Y.GE, er(I.l)) TEST1=1,

7CD
7Co0
ZCD
72CD
ZCDh
Z2CD

ZCR
7CR
ZCR
7CR
ZCR
7CR
7CR
ZCR
ZCR
7CR
ZCR
ZCR

ZCR

7ZCR
ZCR
7CR
ZCR
ZCR

7CR

ZCR
ZCR
ZCR
ZCR
7CR
ZCR
ZCR
ZCR
7ZCR
ZCR
ZCR
ZCR
ZCR

140
150
160
170
180
190~

10
20
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50
60
70 .
80
90

100

110

120

130

140

150

160

170

180

190

200
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240

250

260

270

280

290

300

310

320
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50
60

10

IF (TFSTl.LT,0,) RETIIRN

TEST2=PMLEF (X oY XLF gYLF 4T 4443) :
IF (ARS(TEST?2),LT.1.E=8,AND,Y, LE.YLF(I,S)) TEST2=1,E~-8
IF (TFST2.67,0,) RETURN

DZDX==XNF (1) /ZNF (])

DZDY==YNF (1) /ZNF (1)

D=aXNF (I)*XLF (T41)=YNF(I)2YLF(Is1)

X1==(D+XNF (T)#X+YNF (T)#Y) /7ZNF(T)

IF (KCON.EQ,0) Gn TO 60

DZDX=0.54020X

DZzny=0,54#0Zny

X1=0,

GO TO 60 ‘ ‘ :

CALL 7ZCAM (X4Y4ZReX14KP4CHORD)

RETIUIRN . ’

END

FUNCTINON PNLEF (XaYsXLFoYLFsIyJeK)
DIMENSTON XLF (10466)eYLF(1044)

ZCR
Z2CR
ZCR
ZCR
ZCR
ZCR
7CR
ZCR
7CR
ZCR
ZCR
ZCR
ZCR
ZCR
ZCR
7CR

PNL
PNL

PNLEF= (X~ XLF(IoJ))*(YLF(IoK)-YLF(Iod))-(XLF(I;K)-XLF(I J))# (Y=YLF (PNL

1I.0))
RETURN
END

SUBROUTINE 7CAM (XyeY,7R4X1,KP4CHORD)
DIMENSION Z7Z(2)+70(2)+C(15) ,
COMMON "/ALLRB/ AX(210) ¢ZMINSBX(23)yIST

COMMON/CAMB/ TCAMGIM(10)9XT(1042))sAAM(10,20) 4RBM(10¢20),

I1CCM(10420) sDDM(10420)9YT(10)+ZRDX(200)+ZBDXV(200)

COMMON /LEFLP/ YLFF(IO,?)-XNF(IO)oYNF(lO).ZNF(IO).XLF(]O,4)o

1YLF(ln.4)oSLP1(10).9s.cs.tTFRs.ZBDYV(?on).7any(?oo)
29CURV(10)9(—HND(10)

I= KP

IF (Y GTo YT(I).AND Y.LT, YT(I#])) GO TO 30

I=T+1

IF (I.6T.IST) Go 7O 20

PNL
PNL
PNL

7CM
ZCM
ZCM
ZCM
7CM
ZCM
ZCM
7CM
7CM
ZCM
ZCM
7CM
ZCM

330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480-

10
20
30
40
50
60=
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60
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30

40
50

60
70

80

a0

GO TO 10

IF (YJLT.YT(1)) 1=1

IF (YoGTYT(TST)) I=1ST-1

Ik=1

XF=0,

1CVv=Curv(I)

IF (ICV.,EQel) GO TO 40

XF1=XT(T42)#CHND (I)

IF (ARS(DUM(I41))eLEL,0,0001) XFI1=XT(Is1)#CHND(I)
XF2=XT(T+1e?)#CHND(T4+1)
YF=(Y=YT(1)) /(YT (1+1)=YT(I))

XF=(XF1+ (XF2<XF1)#YF)/CHORD

IF (X1,GT«XF) GO TO 40

FAC=CHND (I+1)

IF (FAC.LE.0,0001) FAC=1,
DELTA=NOM(I,1)#CHND(T)+(DPDM(T+1y1)#FAC-DDM(T,41)#CHND (T) ) #YF
DELTA=DELTA/CHORN

IF (IM(I)eGT,2) 7Q(1)=DDM(T,2)#CHND(I)

IF (IM(I)eLF,2) 70(1)=(CCM(I,41)+DDM(T,1))#CHND(])
IF (IM(T+1) ,GT.2) 70(2)=DDM(1+1,2)#FAC '

IF (IM(I+41),1LE.2) 70(2)=(CCM(T+141)+DDM(T41,1))#FAC
DK=(ZR(1)+(7Q(2)=7Z0 (1)) #YF)/CHORD
DEL.TA=DELTA-DK

GO TO 110

K=1 i

IF (ICV.EQen) GO TO 150

IF (XoGEoXT(TaK) JAND X LT, XT(I4K+1)) GO TO 60
K=K+1

IF (K,GF,IM(I)) GO TO 70

GO TO S0

SM=X=XT (1K)
ZZ(IK)=3,AAM (T K) #SMaSMe2 #BBM (T oK) #SMeCCM(T,K)
GO TO 90

IF (X.LT.XT(I41)) GO TO B0

K=IM(T)=-1

GO TO 60

K=1

GO TO 60

IF (IK,EQ«2) GO TO 100

I=1+1

IK=TK+1

7C™
ZCM
ZCM
ZCM
7CM
Z7CM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
7CM
ZCM
7CM
7CM
2CM
7CM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
Z0M
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
7CM
ZCM
ZCM
ZCM

140

150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540

LET



100

110

120

130

. 140
150

GO TO 40

YF=(Y=-YT (I~ 1))/(YT(T)-YT(I 1))
ZR=72 (1) +(Z7(2)=77 (1)) #YF
GO TO 150

IF (X LT.XF) GO TO 140
PI=3,14159265

C(l1)==DELTA

JR=16

DO 120 J=2sJP

XK= (J=1)#PlaxF

C(J)==2. *DELTA*SIN(XK)/XK
ZR=0,

DO 130 J=ledp
XK=(J=1)#Plax
ZR=ZR4+C (J) #COS(XK)

GO TO 150

" ZR==DFLTA/XF

CONTINUE
RETURMN
END

SUBROUTINE FUNA (XTaYTsZTyFuleFJ2sFU3)

ZCM

Z7CM

ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
ZCM
7CM
ZCM
ZCM
ZCM
7CM
ZCM
7ZCM
72CM
7CM
ZCM
7CM

FNA

INDUCEN VELOCITY DUE 'TO A VORTEX ELFMENT OF (UNIT QTRENGTH TRATLINGFNA

FROM (XTsYT,4ZT) TO INFINITY

{COMMON  /ALLRA/ AA(21)+RFETAP TANPHI,REPH].AR DA,AC(?).D4§Q?

COMMON /XIYIZI/ X1eYTaZ1

DIMENSTON A(3)5 B(3)4 C(3)

A(l)y=xT=-XxI

A(2)=yYT=YI

A(3)=77-71

B(1)=xT+1-X1

B(2)=yYT=Y1

B(3)=7T+TANPH =71
‘CALL .CRSPRD (A,R,C).
CC= SQPT(C(1)#C(1)¢C(?)*C(?)¢C(3)*C(3))

IF (CT LE«.(1,F=20)) GO TO 10

D5= 2,*(92PH1§L7T-71 ~XT#TANPH1)=X1)
DE=XTaXT+BETAPH# ((YI=YT) 8824 (7T=Z1~XT#TANPH]) #42)

Q=4 ,4N48N6=-D54DS

FNA
FNA

FNA

FNA

FNA
FNA
FNA
FNA
FNA

FNA

FNA
FNA
FNA
FNA
FNA

FNA

550
560
570
580
590
600
610
620
630
640
650
€60
670
680
690
700
710
720
730
740=

10.
20
30
40
50
60
70
80
‘90
1loo0
110
120

130

140
150
160
170
180

8ET



10

IF (QLF.(1,F=10)) 6O TO 10
RR=SNPT (D4#XT#XT+NSaXT+N6)
FJU4=2,4(D45Q2-(2,#D4u8XT+N5) /RB) /Q
FUl=(YT=Y1)#TANPH1®FJ4
FU2=(ZT=214(X1=XT)#TANPH])#FJ4
FU3==(YT=YI)sFJs

RETURN

FJl=0,

FJyz2=0,
FJ3=0,
RETURN
END

SUBROUTINE INFL? (X1eY19714X29Y29Z2,VACL)

INDUCED VELOCITY DUE TO A VORTEX ELEMENT OF UNIT STRENGTH LYING
BETWEEN (X1l,Y1,471) AND (X2,Y2422)

COMMON /ALLRA/ AA(20)4RETA

COMMON /X1IYI7Z1/ x1,4Y1,471

FNA
FNA
FNA
FNA
FNA
FNA
FNA
FNA
FNA
FNA
FNA
FNA

INF
INF
INF
INF
INF

DIMENSION VA(3), VL(3)s VAP(3)y VBP(3)y VLP(3), VACL(3)s VAPCLP (3) INF

VA(1)=x1=XI

VA(2)=Y1=YI

VA(3)=71-21

VL(1)=x2=X1

VL(2)=Y2~-Y1

VL (3)=72-21

VAP (1)=VA(])

VAP (2)=RETA#VA (?)

VAP (3)=RETA#VA (3)

VBP (1)=X2=X1

VBP (2)=RETA# (Y2-YI)

VBP (3)=BETA# (72-71)

VLP(1)=VL (1)

VLP (2)=RETA=yL (2)

VLP (3)=RETA&yL (3)

CALL CRSPRD (VA,VL,VACL)

CALL CRSPRD (VAP,VLP,VAPCLP)

CALL DOTPRD (VAPCLP,VAPCLP,DAPCLP)
IF (ABS(DAPCLP).LT.(1.E=10)) GO TO 10
CALL DOTPRD (vRP,VRP,DBP)

INF
INF
INF

INF

INF
INF
INF
INF
INF
INF
TNF
INF
INF
INF
INF
INF
INF

-INF

INF
INF

190
200
210
220
230
240
250
260
270
280
290

300~

10
20
~30
40
50

60 .

70

80
.90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240

250 .

260

6€T



10
20

RPMOD SQRT (DRP) INF

CALL NOTPRDL (VAP,VAP,DAP) , ' INF
APMON=SORT (DAP) , INF
CALL DOTPRU (VBP,VLP.DRPLP) INF
DRPLP=DBPLP/BPMOD INF
CALL NOTPRD (VAPLVLP,DAPLP) INF
DAPLP=DAPLP/APMODN ‘ INF
CONST=(DRPLP-DAP|LP) /DAPCLP INF
G0 YO 20 _ INF
CONST=0, INF
CONTINUE - INF
VACL (1)=VACL (1) 2CONST INF
VACL (2)=VACL (2)#CONST ‘ . INF
VACL (3)=VAC[ (3)#CONST INF
RETURN INF

END ' o . ' INF

SUBRPOUTINE NEWVEL (C.THFTD,XEE,YEE,ZEE,XN s YNy XTE ¢ YLE s CONS o DUMMY 4 COVEL

INT o CONJSCONK 4 ST MSW]1 yNCWaNWMNG g CT o CUs CK e XLE ¢ U1 o VV o WW o CPCW]1 o XCP 9 YCP o VEL
2GAMA,YYM) - : v VEL
EVALUATES TOTAL .VELOCITY AT POINT (XEEGYEE,ZFEF) VEL
COMMON /INUEX/ IND VEL
COMMOM /NCTT/ NCToNCONJNRT,NCOR(15) yKUL oNFSH(15) ¢KUIC VEL
COMMOM /AERD/ NAFROMAXL ¢MAXWsISPAN,ISFsTTRAKF,ISC ' VEL
COMMQON /LLOC/ Fl11 4FURWXENDGPXL (S) sPXT(5) 9PYL (5) VEL
COMMON /GENCF/ M1 (5) sNW(2) « YRREAK (5) ¢CH(90) ¢sSJU(3143) 9o MUW1(2) VEL
lMJWZ(?)OWIDTH(S).SWFFP(ﬁﬂ)QNTS’NC VEL-
COMMON /ALLRA/ AA(17)+SINA,COSA,AR(5)+BSAN4P VEL
COMMON /GM/ TTER,L) 9L 2e+L3,L4sLSel6yLT74LR VEL

DIMENSTON DUMMY (1) CONI(1)s CONJ(1)s CONK (1), CI<1). CJ(1)s CK(1)VEL
19 C(l)y THETP(1)e XTF(1)s XLE(1)s YLE(l)e CONS(1l), SI(1)es CPCW1(1)VEL

2+ XCP(1)e YCP(1)s GAMA(1), YYM(1)y ¥N(NWNG,2)y YN(NWNG,2)s NP(4), VEL
3U(4s3), VI3) : , ’ VEL
NSW1=NTS - VEL
IF POINT 1S IN THE WING PLANE, THE REGULAR MFTHOD FOR VELOCITY VEL
EVALUATION IS uSFD, - VEL
IF (ZFE.LE«n,00001) €0 TO 130 - VEL
IF (YFF.GT<YYM(NSW1)) GO TO 130 - VEL

IF (ITRAKESNE,]1 ,AND YEE.GT,PYL(2)) GO TO 10 ‘ VEL

270
280
290
300
310
320
330
340
3aso
360
370
380
390
400
410
420-

10
20
30
40
50
60
70
80
90

100

110

120

130

140

150

160

170

180

190

200

210

220"

ovt
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20 -

NsXe X ¥aXs)

30

40

g0 -

€60

T0

CH1=XTE (1) =XLF (1)
CH2=XTF (2) =XLE (?)
GO TO 20
CH1=PXT (2) =PXL (2)
CH2=PXT(3)=PXL (3)
CONTINUE

XLY=XLE(1) *(YEE-YLE (1)) # (XLE(2)=XLE (1)) /(YLE(2)=YLE (1))

CHY=CH1+ (YEE-YLE (1)) # (CH2=~CH1) Z(YLE(2)=YLF (1))
XC=(XEE=XLY) /CHY

IF (XCoLT«0,0,0R ., XC.6T.1.0) GO TO 130
7C=ZEF/CHY

IF THE POINT (XFFoYEE,ZEE) TS AT Z/C(LOCAL) LESS THAN 7TOL,
VELOCITY IS OBTAINED BY LINEAR INTERPOLATION OF THE VELOCITIES
.CALCULATED AROVE FOUR WING CONTROL POINTS AMONG WHICH THE POINT ISVEL

VEL
VEL

VEL'

VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VFL
VEL

LOCATFR, BY NUMERICAL EXPERPIMENTATION 7TOL HAS REFN ORTAINED TO REVEL

002.

270L=0,2

IF (7ZC,GE«ZTOL)Y GO TO 130

I=1

IF (YFELLE.YYM(T)) GO TO 40

IF (YFELGTeYYM(T)AND,YEFE ,LELYYM{I+1)) GO TO 40
I=1+1 '
IF (T.LT,NSw1) 60 TO 30

J=1

IF (XCJ.LE.CPCW1(1)) GO TN 70

IF (XCoGTeCPCWY (J) o ANDJXCLELCPCWY(J+1)) GO TO 60
J=J+1l - '

IF (JL,LT.NCW) GO TO &0
NP(1)=(I~=1)%NCWeJ

NP (2)=NP (1)1

NP (3)=NP (1) +MCW

NP (4)=NP (3) +1

XCl=cPCwl (J)

XC2=CPCW1 (Je1)

GO TO RO

NP (1)=NCW*¥NSW]sT

NP (2)=(T~1)&#NCWe1

NP (3)y=NP (1) 4]

NP (4)=NP (2) +NCW

xCl=o0,

XC2=CcPCwWi (1)

VEL
VEL
VEL

. VEL

VEL
VEL
VEL
VEL
VEL
VEL
VEL
VFL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL

230
240
250
260
270
280
290
300
310
320
330
340
3so
360
370
380
390
400
410
420
430
4640
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590

600

610
620
630

%1



90
100

CONTINUE ,
EVALUATION OF INDUCFD VFLOCITY AT FOUR POINTS
DO 100 I=lss ,

NN=NP (T)

VEL
VEL
VEL
VEL

CALL VNTWNG (C’THETP9XCP(NN)oYCP(NN)oZEFoXNvYN'XTF YLECONS o DUMMY (VEL
lLl)oDUMVY(L?),DUMMY(L3)oDUMVY(L4)oDUMMY(L5)oDUMMY(L6),DUMMY(LT).DUVEL

2MNY(L9),CONIoCONJoCONKoQI,NQWI NCW NWNG)
U(I'l)—Oo

IJ(Io?)—O.

U(lI,3)=0, _

DO 90 J=1sNwNG

U(Te1)=U(I91)+CONT (J)#GAMA (J)
UtIoe2)=zU(Ie2)+CONJ(J)YRGAMA (J)
U(Io3)'U(I’3)#COMK(J)*GAVA(J)

CONTINUF

CONTINUE .

INTERPNLATION.

NNI=NP (1)

NN2=NP (3)

Y1=YCP (NN1)

Y2=YCP (NN2)

‘DO 110 I=1.3

uas= U(l-I)*(H(SqI)-U(l.I))*(YEE-YI)/(Y? YI)
UB=U(P2+s 1)+ (U (4sT)=U(2eT))#(YEE=Y1)/(Y2=Y1)

v = UA*(UB-UA)#(XC XCly/(xC2=XC1)

Uu=v (1) +COSA .
vv=v(2)

WW=V (3)+SINA : - ,
CALL VDTFRE (XEF, YEE’ZEFQCIQCJ CK, N9w19PSQD4P9XLE'YLE)

FINAL TOTAL VELOCITY
N0 1270 J=1lsMAXL
JUSNWNG+J o
UU=UU+CI (J) #GAMA (JJ)
VV=VV+J (J) #GAMA (JJ)
WW= NWOCK(J)*GAMA(JJ)
CONTINUFE

RETURN

EVALUATION OF VELOCITY WHEN POINT IS IN THE WING PLANF

CONTINUE

VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL

VEL

VEL
VEL

- VEL

VEL
VEL

VEL

VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL
VEL

640
650
660
670
6a0
690
700
710
720
730
T40
750
760

170 .

780
790
800
810

820

830
840
RS0
860
870
880
890

900

910
920
930
940
950
960
970
9R0
990

VEL1000
VEL1010
VEL1020
CALL VDTWNG (c.rHETo,xEF.vEE.7EE,xN YNoXTE o YLE « CONS 4 DUMMY (L 1) » DUMMVEL1030
1Y (L2) 9 DUMMY (L 3) 4 DUMMY (L&) 4DUMMY (L5) ¢ DUMMY (L6) « DUMMY (L 7) + DUMMY (L8) 4 VEL1040

(420



2CONIsCONJ9CONK 4SToNSW1 +NCW,NWNG) VEL10S50
CALL VDTFRE (XEE.YEF’ZFEQCIQC\JQCKoNSWIOBSQDIbPQXLEoYLE) VEL1060
LIU=COSA VEL1070
vVv=0, ' : VELY080
WW=SINA VEL1090
Cc VELOCITY DUF TO FREF ELEMFNTS : VELI100
DO 140 I=1eMAXL . VEL11110
NQ=NWNG+1 VEL1120
UU=UU+CI (1) #GAMA (NQ) . VEL1130
VV=VV+CJ (1) #GAMA (NQ) VEL1140
WW=WW+CK (1) 2GAMA (NQ) VEL11S50
140 CONTINUE VEL1160
c VELOCITY DUE TO WING VEL1170
DO 150 I=lyeNTS _ VEL1180
DO 150 J=1lsNCW ' VEL11190
NQ=(1=-1)#NCW+y VEL1200
UU=UU+CONI (NQ) #GAMA (NQ) . _ VEL1210
VV=VV+CONJ(NO)#GAMA (NQ) VEL1220
WW=WW+CONK (NQ) #GAMA (NQ) - : VEL1230
150 CONTINUE VEL1240
NSW1=NTS ' A VEL1250
NSW=NTS+1 ) : VEL1260
RETURN , VEL1270

END VEL1280~
SURROUTINE VMSEQN (NC1,K,AA,A,CA) VMS 10
DIMENSION AA(1),CA(1)4A(]) VMS 20
NC=K#NC1 VMS 30
SUM1=0, : " VUMS 40
Klz=K=1 . VMS S0
Jd=1 VMS &0
DO 10 J=1+K] . VMS 7o
SUM1=SIIMI+AA (JysA (JJ) VMS 80
10 JJUs=JJ+NC1+1] VMS - 99
SUM1=SUM] +AA (K) . VMS 100
DO 30 1=1sNC) , VMS 110
sSum2=o0, ' VMS 120
Jd=T14+1 VMS 130

DO 20 J=1+K] v VMS 140

€Yt
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SUM2=SUM2+AA (J)8A (JJ) ’ VMS 150

JU=JJ+NC1+1 _ VMS 160
KK=K+1 VMS 170
SuUM2= QUME*AA(KK) VMS 180
CA(I)==SUM2/5UM] VMS 199
M=1] o : VMS 200
L=0. : VMS 210
KNC=(Kk=1)#NC] VMS 220
DO 60 I=1sNC } : ' : VMS 230
IF (I,6T.KNC) GO TO 50 VMS 240
MM= (M=) &#NC1 4] : VMS 250
IF (I.,EQ.MM) GO TO 70 ' VMS 260
KK=KK+] ¥ ' , VMS 270
IL=T+L ' : : VMS 280
A(I)=CA(KK)#BASE+A (IL) VMS 290
GO TO 60 : : ’ VMS 300
II=T=KNC VMS 310
A(I)=CA(1ID) o VMS 320
CONTINUE , : ' . VMS 330
GO TO A0 ‘ : , VMS 340
II=MM+M=] A : VMS 350
BASE=A(II) VMS 360
KK=0 ' _ VMS 370
L=lel N , , _ VMS 380
M=M+] : : ' VMS 390
GO TO 40 : ' : : VMS 400
CONTINUE VMS 410
RETURN . VMS 420
END VMS 430~
OVERLAY (LEVSP,1,0) . : GEO 10
PROGRAM GEOM o GEO 20
DEFINES THE WING AND FRFE FLEMENT GEOMETPY - GEO 30
MAXIMUM VALUES GEO 40
a8 NCw = 9 : L _ GEO s0
#4 NNCW = NCwe+l = 10 GEO 60
## NSw = 20 : ‘ GEO 70
## NSW1 = NSwe] = 19 GEO 80
#4 NWNG =

NNCW#NSW]1 = 190 ’ GEO o990

9T
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## NCPTTL = (NMCWel)#NSW1 = 209 ' GEO
COMMON XXL (2) ¢ XXT(2)9YL (2)3CPCWL(10) «CPCW1(10)+ST(10),SN(10)4SNN(1GEOD
‘ 10).%NP(50)99L0PE(50).XL(?olO)qC(19)oTHETP(lQ).CONS(lQ).CPSV1(19)oXGEO
2LM(19) 4 XTM(19) s YLM(19) 4CTT(19) +CPSWL (20) ¢ XLE (20) 9 XTE(20) o YLE (20) 4 XGEO

3AVWNG(190)0YAVNNP(190)oXN(l90o2)oYN(190o2)oXCP(?OQ)9YCP(209)9X(10.GE0
420)4Y(10,20) GEO
COMMON /ALLRB/ AXX(210) 9ZMINSNELM(11) dNNELM(12),4IST GEO
COMMON /LEFLP/ YLEF (1042) ¢ XNF(10) g YNF(10) 47ZNF(10) oXLF(1094) ¢ GEO
1YLF(10+4)9SLP1(10)9SSeCS,ITERS,ZBDYV(200),7RDY (200) GEO
29CURV (10) +CHND (10) +SZBDYV (200) GEO
COMMON /ALLY/ NSWeMSW]1¢NCW,NWNGyNCPTTLsMITER, TPUNCH GEO
COMMON /ALLRA/ TTL(16)4ALPHASSINA,COSA4SWPLE.BETARETA2+TANPH] ¢R2PGEO
1H1,BSQAD4PsD4,CON,PI,D4S02,CBAR,HALFB,AREA GEO
COMMON /MDFAV/ FYP(409242) oFZP(4042+2) : GEO
COMMON /XSTN/ XRRR(25) yNRRR ' GEO
COMMON /COEFF/ CL9FZMINS(10)+FHS(2410) syRATIOS(2+10) s GEO
1CFCORE (2910) yRATIOC (2410) GEO
COMMON /LOC/ FU1,FU24XEND4PXL (5) +PXT (5) +PYL (5) GEO
COMMON /AERO/ NAFRO,MAXL +MAXWyISPAN,ISFsITRAKE,ISC . GEO
COMMON /GENCF/ Ml(s),Nw<2).YBREAK<5).cH(90).eJ(31.3).uuwltz). GEO
IMUW2(P) o WIDTH(5) « SWEFP (60) yNTSyNC . GEO
"COMMON /NCTT/ NCToNCONGNBT,NCOR(15) sKUl 4NFSH(15) sKIIC GEO
COMMON /ABC/ AX (1860) yNMAX 4NNMAX ¢yNCONTS "~ GEO
COMMON /LANDA/ FGMA],FBDA1,FGMA,CLS GEO
COMMON /TIPVX/ XTIP(15930)9YTIP(15430)97TIP(15430)4NTLM(15)4NTMAX GEO
COMMCN/CAMB/ TCAMeIM(10) 9XT(10021) gAAM(10,20) eRBM(104+20) GFO
1CCM(10,20)9DDM(10920)9sYT(10)+ZBDX(200) +ZRDXV(200) GEO
COMMON /SHPLE/ NLF,YSL(15),A0L(14),RBOL(14),CQL(14), DOL (14) GFO
COMMON /SHPTE/ NTE,.YST(15),A0T(14), BQT(14).CQT(14).DQT(14) GEO
DIMENSION CPcwR(ls).Aw(zol).CA(201).BA(IS) . _ GEO
THEND=SHEND : GEO
v8#TITLE OF THE CASE TO BE RUN ‘ GEO
READ (54490) TTL : GEO
IF (TTL(1)«EQ,THEND) GO TO 390 GEO
s#4NCW = NUMBER OF ROUND ELEMENTS IN IN THE CHORDWISE DIRECTION GEO
M(I) = NUMBER OF STRIPS IN EACH SPANWISE SECTION PLUS ONE GEO
NC = NUMBER OF SPANWISE SECTIONS : GEO
NCONTS = Oy TITERS = 0y INITIAL LOCATIONS OF FREE ELEMENTS WILL BE GEO
CALCULATED IM THE PROGRAM GEO
NCONTS = 19 ITERS = 3, INTTIAL LOCATIONS OF FREE ELEMENTS WILL BE GEO

'READ FROM DATA CARDs - GEO

lo0
110
120

130

140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
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40

ITRAKE ly ONF VORTFX CORF SYSTEM

ITRAKF 2y TWO VORTFX CORE SYSTEM

ISPAN = 0+ LEADING~-EDGE VNRTEX SYSTEM START FROM LINE OF SYMMETRY
ISPAM = 19 LEADING=EDGE VORTEX SYSTEM START FROM OUTROARD SECTION
READ (5+520) NCN.NRRP NCONTS MITERy IPUNCH,KU1

READ (5,4520) o (M1(T)sT=1,MC) 9 ICAM,ISTHITERS
READ (54+520) ISPAN ITRAKE
NTS=0

DO 10 I=1sNC
NTS=NTS+M1(T) =1
CONTINUF

NSW1=NTS.

NSW=NTS+1

IF (ISPAN.EQ,0) GO TO 20
MAXW=NSW= (M) (1) =1)
MAXL=NSW1=(M1(1)=1)
G0 TO 30

MAXL=NSW1

MAXW=NSYW

CONTINUE

##®ALPHA AND AMACH ARE ANGLE OF ATTACK AND FREE FREE STREAM MACH NO

DELTA 1S THE LENGTH OF A LEADING-EDGE FREE VORTEX. SEGMENT
DL IS LENGTH OF A SEGMENT OF WAKE ELEMENTS :

CRAR AND ARFA ARF REFERENCE CHORD AND TOTAL REFFRENCE wING AREA
NFSH(I) = NUMBER OF SEGMENTS ALONG EACG VORTEX ELFMENT ON FREE
VORTEX SHEET.

READ (54510) ALPHAGAMACH,DELTA+DLoXENDCRARGARFALCLS

READ (5¢520) (NFSH(I)sI=]1,MSW])

DO 40 I=1sNSW)

NCOR(I)=NFSH(T)+6

CONTINUE

READ (59510) (XRRR(I)sI=1,NBRR)

READ (5+510) (CTT(I),1= 19N€N1)

WRITE (6+530) TTL

WRITE (64520) NCWyNBPRJNCONTS MITER, IPUNCH,KUY"

WRITE (6+520) NCo(M1(I)eT=14NC)yICAM,IST,ITFRS

WRITE (6+520) ISPAN,ITRAKE

WRITF (64510) ALPHA,AMACH,DELTA4DLyXEND,CRAR,AREA,CLS

WRITE (6+9520) (NFSH(I)sI=1,4NSW])

WRITE (6+4510) (XBRP(I)+I=1,NPRR)

WRITE (6+510) (CTT(I)eI=1,NSW1)

' GEO

GEO
GEO
GEO
GEO
GEO
GEO

- GEO

GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEO
GEQ
GEO
GEO

510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910

9T



50

60

70
80

OO AONOODOOO

SS=SIND (ALPHA)
CS=COSN (ALPHA)

au8YT(I) IS Y=STATION AT WHICH CAMBER ORDINATES ARE READ IN

GEO 920
GEO 930
GEO 940

XNUM 1S NUMBER OF CAMBFR ORDINATES TO BE READ IN, (LIMITED TO 21)GEO 950

CURV(I) = 0, IF CAMBER IS TO BE FORMED By CONNECTING STRAIGHT
SEGMENTS, WITH FIRST SEGMENT BEING REGARDED AS FLAT L.E. FLAP
CURV(I) = 1, TIF CUBIC SPLINE INTERPOLATION IS USED

CURV(I) = 2, 1IF CUBIC SPLINE INTERPOLATION IS USED , WITH
FIRST SEGMENT RFING FLAT LFADING=EDGE FLAP

CHND(I) IS CHORD LENGTH AT YT(I) STATION

ICAM = 0 FLAT WING

ICAM = 1 CAMBER ORDINATES TO BE RFAD IN

ICAM = 2 CAMRER ORDINATES TO BE DEFINED ANALYTICALLY
ICAM = 3 PLANE WITH L.E, FLAPS -

IF (ICAM,NE,1) GO TO 100

DO 90 I=1elsT :
READ (5+510) YT(T) ¢ XNUM4CURV(I)sCHND(I)
WRITE (64510) YT(I)«XNUMGCURV(I)sCHND(T)
IM(I)=xNUM

IR=IM(I)

ICV=CURV (1)

#u8XT(Ted) X/C VALUES AT WHICH CAMBER ORDINATES ARE READ IN FOR

Y 1 STATION

CZ:J: Z/7C VALUFS IF CAMBER ORDINATES AT THE CORRESPONDING
XT(I,J) LOCATIONS

READ (54510) (XT(ly¢J)eJ=1,41IR)

WRITE (6,510) (XT(I+J)sJ=1,IR)

READ (5+510) (CA(J)+J=141IR)

WRITE (64510) (CA(J)sJ=1+1IR)

DO S50 K=1s1IR

AW (K)=xT (1+K)

IF (ICV.EQ.0) GO TO 60

CALL SPLINE (TRyAWsCA4AAM,RBM,CCM,DDM)

GO TO 90

DO R0 JU=2+1R

AAM (TI,4J~-1)=0,

RBM(I,J~-1)=0,

IF (ARS(AW(J) =AW (J=1)), LE 1,E=20) GO TO 70
CCM(T,J=1)=(CA(J)=CA(J=1) )/ (AW (J) =AW (J=1))
DDM(I,U=1)=CA(J~1)

CONTINUF

GEO 960.

GEC 970
GEO 980
GEO 990
GEO1000
GEO1010
GEO1020
GEOl1030
GEO1040
GEOl050
GEO1060
GEO1070
GEOl080
GE01090
GEO1100
GEO1l110
GEO11P0
GEO1130
GEO1140
GEO1150
GEOl160
GEO1170
GEO1180

.GE01190

GE01200
GE01210
GE01220
GE01230
GE01240
GE01250
GE01260
GE01270
GE01280
GE01290
GE01300
6E01310
GE01320

LT



S0
100

c

OO0

110
120

130

CONTINUE GE01330
CONTIMUE GE01340
IF (ICAMJ.NE,3) GO TO 120 GE01350

##8YLEF(T,1) = EXTRFME INROARD Y~COORDINATE OF A L.E, FLAP GE01360
YLEF(TI42) = EXTREME OUTROARD Y=COORDINATE OF A L.F, FLAP GEO1370
X19Y14Z1s ETC, ARE CORNER POINT COORDINATES OF A {,E. FLAP INPUT GE01380

"IN CLOCKWISE ORDER, FIRST FROM THE MOST INROARD POINT, GE01390
DO 110 I=1s1IST GE01400
READ (5¢510) (YLEF(I4¢K) K= 192) GEOl410
WRITE (69510) (YLEF (ToK)sK=1,2) : GE01420
READ (54510) XLF(Iol)qYLF(Iol).ZI.XLF(IoZ).YLF(IcZ)922 GE01430
WRITE (69510) XLF(Te1)sYLF(Tel)9Z14XLF(I42)4YLF(I,2)¢72 GE01440
READ (5¢510) XLF (T93)eYLF(T93)9Z3¢XLF(T94)oYLF(1s4)4Z4 GEO1450
WRITE (6+9510) XLF(I43)9YLF(I93)9Z33XLF(Is4)eYLF(I,4)474 GE01460
IF (ABS (XLF (T94)=XLF(141)),6T,1,E~18) SLP1(I)-(YLF(I,4)-YLF(I 1)) /GEO1470

1 (XLF(T44)=XLF(141)) GE01480
IF (ARS(XLF (1,4)=XLF(I51)),LE,1.E-18) SLP1(I)=1.E18 GE01490
XNF (1) =(YLF (T104)=YLF (191))8(Z3=Z2)=(YLF(I,43)=YLF(1,2))8(Z4=21) GE01500
YNF (T) = (XLF (T43)=XLF (192))#(Z4=21)= (XLF (I o4)=XLF (1,1))#(Z3=22) GEO1510
"ZNF(T)=(XLF (T44)=XLF (I, 1))*(YLF(I;#)-YLF(I.Z))-(XLF(Ioﬂ)-XLF(IoZ))GEOISZO

1# (YLF (T94)=YLF (T,1)) GE01530
IF (ARS(ZNF (1)) ,.,GT.1,E=3) GO TO 110 GEO1540
XNF (1) = (YLF (T94)=YLF (T91))#(Z2=21)= (YLF (142} =YLF (T41))%(24=2Z1) GE01550
YNF(I) = (XLF(142)=XLF (151))8#(Z4=Z1)=(XLF(I44)=XLF(1,1))8(22=2Z1) GE01560
ZNF(T)= (XLF (To4)=XLF (I, 1))*(YLF(IoZ)-YLF(I.I))-(XLF(I,Z)-XLF(I 1))GEO1570

1% (YLF (Ts4)=YLF(1,1)) GE01580
CONTINUE GE01590
CONTINUE : GE01600
IF (ICAM,EQ, 0) IsT=1 GEO1610
NNCW=NCW C GE01620
NCW=NNCW+1 , GE01630
NPRCY=0, USED FOR BOUND FLEMENTS = (NCW+1) GE01640
NPRCY=1y USED FOR BROUND ELEMENTS = NCW GE01650
NPRCY=0 GE01660
IF (NPRCY.EQ,1) NCW= NNCW GEO1670
PI=3,14159265 GE01680
FN2=2#NCW GE01690
PIJ=PI/FLOAT (NCW) GEO1700
TWOPI=2.%#P1 GEO1710
DO 140 I=1sNCW ' GEO1720
CPCWL (1)=50, *(l.-COQ((Z “FLOAT(I)—I )*PI/FNZ)) GEO1730

8T



140

c
c

(o Mo

150

160
€
c

CPCW1(1)=50, 4(1.-C0§(FLOAT(I)#PI/FLOAT(NCH)))
Cc=cPcwL (I) /100,

SNN(I)=2,%#SQRT(CC®*(1,=CC))

PSI1J=(2.#FLOAT (1)=1,)%PTJ/2.
SN(I)=SIN(PSTIJ)/TWOPT

SI(I)=TWOPI#SN(T)

NCS=0

IPANEL=1

DO 260 KK=1,NC

WRITE (6,400) KK

seaXXL (1) o XXT(I)yYL(T) DEFINE THE LEARING=FNGF AND TRAILING-EDGE

LOCATIONS OF THF ROQOT AND TIP CHORDS IN FACH SPANWISFE SECTION
PEAD (54510) (XXL(I)gXXT(TI)oYL(I)sI=142)

WRITE (6+4510) (XXL{T)oXXT(I)eYL(I)sI=142)

1SC=1

IF ISC=1, SKIP THE FOLLOWING INPUT DATA

IF (ISC.EQe1) GO TO 200

seaNLE= NUMBER OF INPUT POINf% TO DEFINE THE (., E LIMITED TO 15

NTE= NUMBER OF TINPUT POINTS TO DEFINE THE T.,E, LIMITED TO 15
MCVL=1 IF THE CuBIC SPLINE 1S USED TO INTERPOLATE THE L.E, SHAPE

"MCVL=0 IF STRATIGHT SEGMENTS ARE ASSUMED FOR THE L,F, SHAPE

MCVT=1 IF THE CURIC SPLINF IS USED TO INTERPOLATE THE T.E, SHAPE
MCVT=0 IF STRAIGHT SEGMENTS ARE ASSUMED FOR THE T,E, SHAPE

READ (5+520) NLEJNTE,MCVL,MCVT

WRITE (64520) NLEsNTEJMCVL 4MCVT

#48BAyYSL = X= AND Y- COORDINATES OF IMNPUT POINTS TO DEFINE THE L.E,

SHAPE RELATIVE TO THE L.E, OF INROARD CHORD
READ (S5+510) (BA(I),1= l.NLE)

WRITFE (6+510) (BA(I)sI=14NLF)

READ (5¢510) (YSL(I)sI=14NLE)

WRITE (64510) (YSL(I).I=1, NLE)

IF (MCVL.EQ,0) GO T0D 150

CALL SPLINE (NLF,YSL,RA,AQL+BALCOL,DAL)
GO TO 170

DO 160 I=2sNLE

AQL (I=-1)=0.

BOL(I-1)=0.

COL(I~-1)=(BA(I)=RA(I= 1))/(YSL(I)-YSL(I 1))
POL (I-1)=BA(1=1)

#u#BA,YST = X= ANS Y~ COORDINATES OF INPUT POINTS TO DEFINE THE T.E,

SHAPE RFELATIVF 70 THE T.E, OF‘INBOARD CHORD

£

GEO1740

GEO1750
GE01760
GE01770
GE01780
GE01790
GE01800
GE01810
GE01820
GE01830
GE01840
GE01850
GE01870
GEO1880
GE01890
GE01920
GE01930
GE01940
GE01950
GE01960
GE01970
GE01980
GE01990
GE02000
GE02010
GE02020
GE02030
GE02040
GE02050
GE02060
GE02070
GE02080
GE02090
GE02100
GE02110
6E02120
GE02130
GE02140
GE02150
GE02160
GE02170

64T



170

180

190
200

210

220

230

240

. CONTINUE

READ (5+510) (RA(I),I=1,NTF)

WRITE (6+510) (RA(I)4I=1,MNTE)

READ (54510) (YST(I)eI=1,NTE)

WRITE (6+4510) (YST(TI)eI=1,MTE)

IF (MCVT.EQ,0) GO To 180

CALL SPLINE (NTE,YST+RA,AQT+BQT,CQT,DOT)
GO TO 200 : S

DO 190 I=2+NTF

AQT(1=-1)=0.

BOT(I-1)=0,

COT(1-1)=(BA(I)=RA(TI= l))/(YST(I)-YST(I 1))
DQT(I-1)=BA(1=-1)

CONTINUE |
YBREAK (KK) =YL (2)
XBRP(?0+KK)-ATAN((XXL(?)-XXL(I))/(YL(Z)-YL(I)))
PXL (Kky=xXL (1)

PXL (KK+1)=XXL (?)

PXT (KK)=XXT (1)

PXT (KK+1)=XXT(2)

"PYL (KK)=YL(1)

PYL(KK+1)-YL(?)
FM=M1 (KK)
NSW=M] (KK)
NSW1=MSW=1
DO 210 J=lsNSW
T(J)u2,
zgs:t?5>£50 #(l.-Coq((Fd-l.)*PI/(Z.*FM)))
DO 220 I=1lsNSW1 '
FI=1
cp5w1(1)_50 #(1.-COG(FI#PT/FLOAT(NSW)))
IF (KK,EQeNC) GO TO 230
CPSWL (1)=0, -
CPSWL (NSW) =100, -
GO TO ?400 |
=] )=0,
gFS?&;;T(Z)-XXL(?)i.NE 0.) CPSNL(NSW)=100.-'
MUF
ggﬁllngwNG (NSw IPANFL.LPANEL.NCwoNCSoNTSoNcyKKvISC)
IPANEL=LPANEL+1
NCS=NCS+NSW=1

GE02180
GEO2190
GE02200
GEO2?210
GE02220
GE02230
GEO2240

GE02250

GE02260
GEO2270
GE02280
GE02290
GEO02300
GE02310
GE02320
GE02330
GE02340
GEO2350
GE02360
GE02370
GEO238R0
GEO02390
GE02400
GEO02410
GEO2420
GEO2430
GEO2440
GE02450
GEO2460
GE02470
GE02480
GE02490
GE02500
GEO2510
GE02520
GE02530
GE02540
GE02550
GEO02560
GE02570
GEO2580

0sT



250
260

270

280
290

300

WIDTH(KK)=YL (2)=YL (1)

IF (KK NEeNC) G0 TO 260
HALFR=PYL (NC+1)

DO 250 I=1sNTS
CH(I)=XTM(I)=xLM (1)

C(I)=CH(I)

YYLM=YLM(]I) /HALFR

THETP (1) =ARCOS(YYLM)

CONTINUE

NCPTTL=NTS+LPANEL

NWNG=LPANEL

IF (NPRCY.EQ,1) GO TO 290
NCW1=NCW

REWIND 1

REWIND 7

WRITE (1) NCW,NWNG

WRITE (1) (ST(T)4SNN(I)eI=]1yNCHW)
N2=NCw#NC

WRITE (1) (SWP(I)elI=1,N2)

WRITE (1) (XAVWNG(I),YAVUNG(I) o I=1,NWNGyNCW)
DO 27n I=lsNCW :
CPCWR(T)=CPCwWL (1)/100,

WRITE (6+430)

WRITE (64+440)

NSW1=NTS

NSW=NTS+1 :
CitL zAMBER (NPRCY9CoeXCPoYCP 9 XNo YNy XLMyYLM,XAVWNG, YAVWNG)
DO 280 I=lyNSW]

DO 280 J=1lsNCW

IJ=(1=1)%NCW+y

WRITE (6+510) ZRDXV(IJ)ZRDYV(IJ)

CONTINUF

NPRCY=1

GO TO 130

DO 300 I=1eNCW

CPCWL (1)=CPCwWL (1)/100,

CPCW1(1)=CPCW1(I)/100,

NSW1=NTS

NSW=NTS+1 .

WRITE (6+450)

CALL CAMBER (NPRCYyCyoXCPyYCPoXNyYNyXLMyYLMyXAVWNG,YAVWNG)

6E02590
GE02600
GE02610
GE02620
GE02630
GE02640
GE02650
GE02660
GE02670
GE02680
GE02690
GE02700
GE02710
GE02720
GE02730
GE02740
GE02750
GE02760
GE02770
GE02780
GE02790
GE02800
GE02810
GE02820
GE02830
GE02840
GE02850
BE02860
GE02870
GE02880
6E02890
GE02900
GE02910
6E02920
GE02930
GE02940
GE02950
GE02960
GE02970
GE02980
GE02990

16T



310

320

340

350

CALL CAMBER (24CoXCPosYCPyXNgYNgXLMyYLMyXAVWNG,YAVWNG)

WRITE (6,460)
DO 310 T=1sMSW1]

DO 310 J=lsNCW :
TJ=(1-1)4#NCy.y t
WRITE (6+4510) ZBDX(TJ)+7ZBDY(IJ) eS7ZRDYV(IJ)
CONTINUE. , ‘
WRITE (64470)

WRITE (64+480)

DO 320 I=1yeNSW]1

IJ=NWNG+I :

WRITE (6+4510) ZBDX(TJ)+ZPDY(I)

CONTINUE

EVALUATING THE CONSTANTS
ALPHA=ALPHA®#P1/180,

TANPH1=TAN (ALPHA)

TANPH2=TANPH] #TANPH1

RETA?=1,-AMACH#AMACH

. BETA=SQRT (BETA2)

B2PH]1=RETA24TANPH]
D4=RETA2#TANPH24+1,

D4SQ2=2.#SART (N4) -
CON=RETA2/ (B ,4FLOAT (NCW))
BSQD4P=RETA2/ (4 ,#P1)

DO 330 T=lsNC

SWPLE=XBRR(204+1)

CON1=C0S (SWPLF)
CON2=(SIN(SWPLE)) /CON1
CON3=FLOAT (NCW) #SORT (RETA?+CON2#CON2)
CON4=2 ;#CON1/(PT#SQRT (1,~AMACH#AMACH#CON]1#CNN1))
AW (I)=CON3 .

CA(I)=CON4
CONTINMNUE
N1=0

DO 350 KI=1,NC

N2=N1+M] (KI)a)

II=N1+1

DO 340 I=1I,N2
CTT(I)=AW(KI)#SORT(CA(KIYI®CTT(I))
N1=N2

CONTINUE

GEQ3000
GEO3010
GE03020
GEO03030
GE03040
GEO3050
GE03060
GEQ3070
GEO3080
GE03090
GEO3100
GEO3110

GEO3120

GE03130
GE03140
GEO03150

GEO3160

GEO3170
GEO3180
GE03190
GE03200
GE03210
GE03220
GE03230
GE03240
GE03250

. GEO3260

GEO03270
GE03280
GE03290
GEO03300
GEO03310
GE03320

GE03330.

GE03340
GEO03350
GE03360
GEO3370
GEO03380
GE03390
GE03400

ST



360

370

3R0

(1H1,/410Xe19HALL CASES COMPLETED)

DO 360 I=1sNSWI] GE03410
CONS (T)=CON#C (1) GE03420
SINA=STIN (ALPHA) GE03430
COSA=COS (ALPHA) GEO03440
DO 370 I=1sNSW GE03450
CPSWL (I)=YLE (I)/PYL (NC+1) GE03460
DO 380 I=1lsNSW] GE03470
CPSWI(I)'YLM(I)/PYL(NC*I) GE03480
WRITE (1) (SNN(T)sI=1sNCW) GE03490
N2=NCW#NC GE03500
WRITE (1) (SWP(I)sI=1,N2) GE03510
WRITE (1) (XAVWNG(I),YAVWNG(I)yI=1, NWNG) GE03520
WRITE (1) (CtT)4I=1,NSW1) GE03530
WRITE (1) (THETP(I)4I=14NSW1) GEO03540
WRITE (1) (XTF(I)eXLE(I)9YLE(I)9I=14NSW) GEO03550
WRITE (1) (XLM(T)eYLM(I)9I=14NSW1) GE03560
WRITE (1) (CONS(I)eI=1sNSW]) GEO3570
WRITE (1) (ST(T)sSN(TI)eT=]1,NCW) GE03580
WRITE (1) (XCP(T)eYCP(I)yT=14oNCPTTL) - GE03590
WRITE (1) ((XN(T4J)sYN(IoJ)eJ=1e2)9I=1, NWNG) GE03600
WRITE (1) (CTT(I)sI=14NSW1) GEO03610
" WRITE (1) (CPCWL(I)sI=14NCW) GE03620
WRITE (1) (CPCW1(I)sI=14NCW) GE03630
WRITE (1) (CPSWL(I)sT1=1¢NSW) - GE03640
WRITE (1) (CPSW1(I),1=1,NSW1) GE03650
IF ((PXT(NC+1)=PXL(NC+1)) NE,0,) MAXW=NTS GE03660
CALL FRELM (XXL.XXT,YLqXLE.XTEoYLFcPI NCW1 4NSW1 s XENDsDELTASALPHA,DGEO3670
1L CPCWL) GE03680
RETURN GE03690
WRITE (6+4500) GEO03700
sSTOP ' GE03710
. GE03730

FORMAT (29H SAPNWISE SFCTION OF NUMBER ,2X,12) GEO03740
FORMAT (1HO0,40H CAMBER SLOPE AT FINE GRID BOUND FLEMENT) GEO3770
FORMAT (1HO 43X +SHDZDXV45X,SHDZDYV) GE03780
FORMAT (1HO0,42H CAMBER SLOPE AT COARSE GRID ROUND ELEMENT) GE03790
FORMAT (1HO043X,4HDZDX 97X 94HDZDY +5XSHDZDYVY) GE03800
FORMAT (1HO0,48H CAMRER SLOPE AT THE LEADING EDGE CONTROL POINTS) GEO3810
FORMAT (1HO,3%44HDZNX s TXs4HNZDY) GEO03820
FORMAT (16AS5) GEO03830
FORMAT GEO03840

£ST



510 FORMAT (8Fl0,5) N ' : GE03850

520 FORMAT (101s5) GE03860

530 FORMAT (1H1./.17H INPUT DATA. CARDS/916AS) GEO03870
END o | GE03880~
SUBROQUTINE PMLWNG (NSW.IPANEL s LPANEL yNCWsNCS9NTSINCyKI,1ISC) PNG 10

C GENERATES THE GRID OF BOUND AND TRAILING VORTEX ELEMENTS PNG 20

COMMON XXL (2) ¢ XXT(2)4YL(2)9CPCWL (10)+CPCW]1(10)4SI(10) «SN(10)sSNN(1IPNG 30
10) 9SWP (50) 9SLOPE (50) o XL (2410)9C(19) s THETP (19) 4CONS(19),CPSW1(19)4XPNG 40
2LM(19) ¢ XTM(19) aYLM(19) sCTT(19) sCPSWL (20) o+ XLE(20) o XTE(20) 9 YLE (20) ¢ XPNG S0
3AVWNG (190) IYAVWNG (190) o XN(190+2) s YN(190+2) ,X(‘P(209) s YCP (209) 9 X(104PNG 60

420)+Y(10,20) PNG 70

IF (I1sC.NEe.1) GO TO B8O PNG 80

C STRAIGHT LEADING=-EDNGE COMPUTATION ' PNG 99
DO 10 I=192 : PNG 100
D=XXT(I)=XXL(I) : ' ' PNG 110

DO 10 J=19NCwW o ' PNG 120

10 XL(ToJ)=XXL(I)sCPCWL (J)®#D/100, PNG 130
SPAN=YL (2) =YL (1) . , PNG 140

DO 20 I=]1sNCw PNG 1S0
I1=(KI=1)*NCWsT : PNG 160
SLOPE(TI)=(XL (2«I)=Xl (141))/SPAN PNG 170

20 SWP(II)‘ATAN(SLODF(II)) ' : PNG 180
- DO 30 I=1sNCw - PNG 190
TI=(KTI=1)#NCW+T : : PNG 200

30 CONTINUE : PNG 210
DO 40 K=1sNSW PNG 220
YK=CPSWL (K)#SPAN/10ON, PNG 230
YLI=YL (1) +YK _ _ PNG 240

DO 40 J=1sNCw . , PNG 250
JJU=(KT=1)*NCwW+) : PNG 260
Y(JsKy=YL1 ‘ PNG 270

40 X(J'K)-XL(lgd)*ﬁLOPF(JJ)*YK , PNG 280
NSW1=NSW=-1 , ' PNG 290

IF (NC.FQ.1l) GO TO S0 ' ‘ PNG 300

IF (KI,NE.1l) GO TO AD , PNG 310

50 CONTINUE : PNG 320
XLE (1)=xxL (1) ‘ . PNG 330

XTE (1)=XXT (1) | : | ~ PNG 340

%St



60"

T0

S0

100
110

YLF (1)y=YL(])

CONTINUE

X1=xxL (1)

X2=X%XT (1)

DLE=(XXL (2)=XXL (1)) /SPAN
DTE=(XXT(2)=XXT (1)) /SPAN

DO 70 T1=2sNSW

11=NCS+]

YLE(IT)=Y(1l,1)
YLM(TI=1)Z3YL(1)+CPSW1 (1= l)#SPAN/IOO.
DLEL=DLE# (Y (14T)=Y(141I=1))
DTET=DTE# (Y (141)=Y(1y1=1))
XLE(II)=XLE(IT=1)«DLFL
XTE(II)=XTE(ITI=1)+0TET
XLM(I1T=1)=X1+4SPAN®CPSW]1(1=1)%DLE/100,

CXTM(IT=-1)=X2+SPAN#CPSW1(I=-1)#DTE/100,

GO TO 110

CURVEDN LEADING=FDGE COMPUTATION
SPAN=YL (2) =YL (1)

DO 90 K=1sNSW

ITI=NCS+K
YK=CPSWL (K) #SPAN/10O.,
YC=YL (1) +YK

XLE(TI)=SHAPLE (YK)+xXL (1)
XTE(IT)=SHAPTE (YK)+XXT (1)
YLE(IT)=YC
CHD=XTE(II)=XLE(II)

DO 90 J=1+NCw

Y (JeK)=YC
X(JoK)=XLE(IT)+CPCWL (J)#*CHD/100,
CONTINUE

NSW1=NSW=1

DO 100 I=1lsNSW]

II=NCS+1
YK1=CPSW1(I)#SPAN/10OO,
YCl=YL (1)+YK]
XLM(IT)=XXL (1) +SHAPLF (YK1)
XTM(II)-XXT(1)*SHAPTE(YK1)
YLM(IT)=YC1

CONTINUE

CONTINUE

PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG

PNG
"PNG

PNG
PNG
PNG
PNG

350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
T40
750

199§



120
130

140

10

20

30

40

DETERMINE THE CONTPOL AND VORTEX POINTS ON THE WING SURFACE

DO 130 K=1sNSW]

KN=NCS+K

CC=XTM(KN) =XLLM(KN)

DO 130 J=1l.NCW :
NPANEL=IPANEL ¢ (K=1) #NCW+J=1
XCP(NPANFL)—XLM(KN)*PC*CPCWI(J)/IOO.
YCP (NPANEL) =YLM (KN)
XAVWNG(NPANEL)-XLM(KN)+CC¢CPCNL(J)/100.
YAVWNG (NPANEL)Yy=YLM(KN)

DO 120 I=1e2

KA=K+T1-1

XN (NPANEL s T)=X (JsKA)

YN (NPANELsI)=Y (J.KA)
CONTINUE .

LPANEL=NPANFEL

IF (KI,NEJNC) RFTURN

DO 140 K=1l¢NTS

NP=_PANE| +K

XCP (NP)=XLM (K)

YCP (NP)=YLM (K)

RETURN

END

FUNCTTON SHAPLE(Y)

COMMON /SHPLE/ NLE.YGL(IS).AQL(14).BOL(la) COL(14),DQL (14)
K=1

IF (Y.GE. YSL(K).AND YeLT. YQL(K#I)) GO TO 20

K=K+1

IF (K.GE, NLF) GO TO 30

GO TO 10

SM=y-ysL (K) '
SHAPLE= AOL(K)*SM*“?+BOL(K)éﬂN**E#CQL(K)*SM+DQL(K)
GO TN S50

IF (Y.LT.YSL(1)) GO TO 40

K=NLE=1

GO TO 20

K=1

GO TC 20

PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG
PNG

SHL
SHL
SHL
SHL
SHL
SHL
SHL
SHL
SHL

SHL

SHL
SHL
SHL

-SHL

SHL

760
T70
780
790
ROO
a10
820
830
840
850
860
870
880
890
[00
910
920
930
940
950
960
970
980~

10
20
30
40
50
60
70

90
100
110
120
130
140
150.
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10

20

30

40

50

RETURN
END

FUNCTTON SHAPTE (Y) ,
COMMON /SHPTE/ NTE,YST(15),AQT(14),BAT(14),CQT(14),D0T(14)
K=1

IF (Y.GFE, YST(K).AND Y. LT YST(K+1)) GO TO 20
K=K+1

IF (K,GE,NTE) GO TO 30

GO T0 10

SM=Y=-YST (K)

SHAPTE= AQT(K)“SM#*1+RQT(K)#SM*“2+CQT(K)*§M+DQT(K)
G0 70 50

IF (Y.LT.YST(1)) GO YO 40

K=NTE=-1

GO YO 20

K=1

GO TO 20

RETURN

END

SHL
SHL

SHT
SHT
SHT
SHT
SHT
SHT
SHT
SHT
SHT
SHY
SHT
SHT
SHT
SHY
SHY
SHT
SHT

SUBROUTINE FRELM (XXLeXXTsYLoXLEsXTEsYLEyPToNCW] oNSW1 4 XENDyDELTA,AFLM

1LPHA DL s CPCWL)
FINDS THE INETIAL COORDINATES OF FREE VORYEX ELEMENTS

FLM
FLM

COMMON /ALLRR/ XF(AO)cYF(40)vZE(40)9XXE(30)'YYE(30)977E(30)'ZMIN9NFLM

1ELM(11) +NNELM(12)

COMMON /XPLOT/ XMNyYMNyZMN 4 XMX s YMX ¢ ZMX

COMMON /NCTT/ NCToyNCONoNRT,NCOR(15)sKU14NFSH(15) 4KUC

COMMON /LOC/ FU)+FU2,YENDPXL (5) ¢PXT(5) ¢PYL (5)

COMMON /AERQ/ NAFRO,MAXL ¢MAXW,ISPAN,ISF,sITRAKE,ISC

COMMON /GENCF/ MI(S)oNW(?)oYBREAK(S)oCH(90)9SJ(3193)vMJN1(2)c
IMUW2 (2) sWIDTH (5) y SWEEP (60) ¢ NTSyNC

COMMON /CAMBR/ 1CAM

COMMON /TIPvx/ XTIP(15¢30) 4 YTIP(15+30)9ZTIP(15430) 4NTLM(15) ¢NTMAX
DIMENSTION CPCWL (1)

COMMON /ABC/ PXE(10440) 4PYE(10, 40);PZE(lOo#n)qPXXF(II.?O)o
1IPYYE(11920)4PZZE(11,420) s NMAXoNNMAX¢NCONTS

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM

160
170~

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

170~

10
20
30
40
50
60
70
80
90
lo0
110
120
130
140
150
160
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DIMENSTION XXL(1)y XXT(1)s YL(1)s XLE(l)s XTE(1)s YLE(1)

AHPI=ALPHA

ALP=A{ PHA®lRQ,/P1T ' :
IF (ALP,LE.15,) AHPI=(22,5=0,5%ALP)#PI/180,
NSW=NSW]1+1 ﬁ :
THT1=P1/(FLOAT (24NCK1))
CPC=0,5%#(1le=COS(THT1))
ZMIN=(XTE(1)-XLE(1))*TAN(AHPI)/IO.
SAHPI=SIN(AHPT)

CAHPI= COS(AHPI)

REWIND 2

REWIND 4

EVALUATION OF COORDINATES OF LEADING EDGE ELEMENTS
IF (ISPANEQ,0) NSW1=NTS

IF (ISPANCEQ.0) NSW=SNTSe+1

IF (ISPAN.EQ.]) NSW1=MAXL

IF (ISPAN.EQ,1) NSW=MAXW

DO 40 I=1sNsSw]

IF (I,EQ.NSw1) GO TO 10

XE(1)=XTE(I+])

YE(1)=YLE(Ll+])

ZE(1)=0,
XE(?)'XLE(I¢1)+CDC*(XTE(I+1)-XLE(I+1))
YE(2)=YLE (I+])

ZE(2Y=0. .
XE(3)=XLE(I)+CPC#(XTF(I)=XLE(I))
YE(3)=YLE(I)

ZE(3)=0.

XE (&)y=XLE(1)"

YE (4)=YLE(])

ZE(4)=0. ' ,
XE(S)=XLE(Ll)yw0 ,n6®(XTE(T)=XLF (1))

IF (I1.,EQ.1) XMN=XF (%)

YE(5)=YLF(Ly

ZE(5)=0.

XE(6)=XFE (4) 40405+ (XTE(I)=XLE(I))
YE(6)=YE (4)

ZE(6)=ZMIN

J=6

XE(7)=XF (6) +DELTA®CAHPT

YE(T)=YE (6)

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM

FLM

FLM
FLM
FLM
FLM
FLM

170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
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20

30

40

o«

ZE(T)=7E(6) «+DFL TA#SAHPT

IF (1,FQ.1) GO TO 30

J=7 -

GO TO 20

CONTINUE

XE(1)=PXL(NC+1)+CPC# (PXT(NC+1)=PXL (NC+1))
YE (1) =PYL (NC+1)

ZE(1)=0,

XE (3)=XLE (1) «CPC# (XTE(T)=XLE (1))
YE(3)=YLE(])

ZE(3)=0,

XE(2)=0.5%*(XE(1)+XE(3))
YE(2)=0.5%*(YE(1)+YE(3))
ZE(2)=0.5%(ZF (1)+7E(3))

XE (4)=xLE(I)

YE(4)=YLE(I)

ZE(4)=0, E
XE(S)=XLE(I)=0,05#(XTE(I)=XLF(I))
YE(5)=YLE(])

ZE(5)=0,

XE(6)=xXE (&) +0, 05*(XTF(I)-XLE(I))
YE(6)=YE (&)

ZE(6)=ZMIN
XE(7)=XE (6) «+DELTA#CAHPI
YE(7)=YE (6)

ZE(T)=ZE(6) +DELTA#SAHPI

J=7

XE(J+1)=XE(J) +DELTA
YE(J+1)=YE (J)

ZE(J+1)=2E (W)

IF (XF(J+1l) ,GFXFND) GO TO 30
J=de+l

GO TO 20

NELM(T)y=J+1

K=NELM(I)

IF (NCONTSeNE,0) WRITE (2) (XE(J) 9 YE(J) 9ZE(J) 9J=1,5)

WRITE (4) Ky (XF(J)sYF(J)eZE(J) eJ=14K)
NMAX=0

DO S50 I=1sNSy]

IF (NMAX LT, NELM(I)) NMAX=NELM(I)

EVALUATION OF COORDINATES OF WAKE FLEMENTS

FLM
FLM
FLM
FLM

FLM

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FiLM
FLM
FLM
FLM

FLM

FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM
FLM

580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790

800 -

810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
960
970
980

661



60.

70

80

90

100

YGL=0,95# (Y|_E (NSW) =YLE (NSW1))

DO 100 I=1lsMAXW

XXE(1)=XTE(T)

YYE(1)=YLE(T)

Z2E(1)=0.
XXE(2)=XXE(1)+(PXT(1)=PXL(1))/10.
YYE (2)=YYE(1)

ZZ7E(2)=27t (1)
XXE(3)-XXE(2)‘(PXT(I)-PXL(I))/10.

"YYE(3)=YYE(2)

ZZ2E(3)=77ZE(2)

J=3

IF (I,FQ.NSW) G0 TO 60

GO TO 8”0

CONTINUE

IF ((PXT(NC+1)-PXL(NC+1)) FEQ,0,) GO TO 80
XXE(I)“PXL(NC*I)+CPP§(PXT(NC¢1)-PXL(NC¢1))
YYE (1)=PYL(NCs+1) :

27E(1)=0. '
XXF(Z)-XXE(1)¢YrL¢CAHPI

YYE (2)=YYE(])

Z2ZE(2)=27E (1) +YGL#SAHP]

NEY-

IF (XXF(J)YeGE,XFND) GO TO 90

XXE (J+1)=XXE (J) «+NELTA#CAHPT

YYE (J+1)=YYFE (J)
2ZE(J+1)=2ZE (J) +DFLTA%SAHP]

JEJel

GO TO 70.

IF (XXE(J)«GF  XFND) GO TO oo

XXE (J+1)=XXE (J) +DL

YYE (J+1)=YYE (J)

ZZE(J*I)‘ZZE(J)_

JeJdel o

GO TO 80

NNELM(T)=J _
K=d , i
IF (NCONTSeNE,0) WRITE (2) (XXE(J)sYYE(J)4ZZF (J) 9o J=142)
WRITE (4) K,(XXE(d)oYYE(J)rZ?F(J),J=1oK)
NNMAX =0

IF ((PXT(NC+1)-PXL(NC+1)).FO 0,) NT= MAXL

FLM 990
FLMloo00
FLM1010
FLM1020
FLM1030
FLM1040
FLM1050

FLM1060

FLM1070

‘FLM1080
FLM1090

FLM1100
FLM1110
FLM1120
FLM1130
FLM1140
FLM1150
FLM1160
FLM1170
FLM1180
FLM1190
FLM1200
FLM1210
FLM1220
FLM1230
FLM1240
FLM1250
FLM1260
FLM1270
FLM1280

FLM1290 .

FLM1300
FLM1310
FLM1320
FLM1330
FLM1340
FLM1350
FLM1360
FLM1370
FLM1380
FLM1390

091



110

120

130

140
150

160

170
180

IF ((PXT(NC41)=PXL(NC+1)) NE,0,) NT= MAXH

0O 110 I=1oNT

IF (NNMAXOLT NNEFLM(T)) NMMAX=NNELM(I)
WRITE (4) NMAX,NNMAX,7MINGNCONTS
EVALUATION OF SIDE EDGE VORTEX ELFMENTS
NCW=NCW1-1

CAHPI=COS (AHPI/2,)

SAHPI=SIN(AHPI/?,)

IF ((PXT(NC+1)-PXL(NC+1)) ,EQ,0,) GO TO 180

DO 120 I=1lsNCW

XTIP(To1)-pXL(NC+1)#CPCWL(I)*(PXT(NC+1)-PXL(NC¢1))

YTIP(I,1)= PYL(NC¢1)

ZTIP(T,1)=0

CONTINUE

DO 150 I=1sNCW

FL=(PXT(MC+1)=PXL (NC+1))/2,

J=1 -
XTIP(ToJ+1)=XTIP(TeJ)+FLECAHP]
YTIP(I,J+1)=PYL(NC+1)+0,0]
ZTIP(T4J+1)=ZTIP(14J) +FL#SAHPI

IF (XTIP(IeJe+l) ,GEXEND) GO TO 140
IF (XTIP(I9J+l) ,GE.PXT(NC+1)) FL=DELTA
J=Je+l

GO TO 130

NTLM(Y)=yU+l

CONTINUE

DO 160 I=1leNCW

KK=NTLM(T) '
WRITE (6+4280) (XTIP(T+J)sJ=14KK)
WRITE (642B0) (YTIP(TeJ)ed=14+KK)
WRITE (64280) (ZTIP(I4J)sJd=14KK)
CONTINUE

NTMAX=0

DO 170 I=1lsNCW

IF (NTMAXLT,NTLM(I)) NTMAXSNTLM(I)
CONTINUE

CONTINUE

XLNT=XEND=XMN

XMX=XEND

XMX=XEND+0.20XLNT

YMN=0,

FLM1400
FLM1410
FLM1420
FLM1430
FLM1440
FLM1450
FLM1460
FLM1470
FLM1480
FLM1490
FLM1500
FLM1510
FLM1520
FLM1530
FLM1540
FLM1550

FLM1560

FLM1570
FLM1S80
FLM1590
FLM1600
FLM1610
FLM1620
FLM1630
FLM1640
FLM16S0
FLM1660
FLM1670
FLM1680
FLM1690
FLM1700
FLM1710
FLM1720
FLM1T730
FLM1740
FLM1750
FLM1760

FLM1T770 -

FLM1780
FLM1790
FLM1800
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190

200

210
220
230

YMX=PYL (NC+))

ZMN==PYL (NCs1)%#0,6667

ZMX=PYL (NC+1y)#0 6667

IF (NCONTS.FQ,0) GO TO 230

READS LOCATION OF LEADING=-FDGE ELEMENTS FROM INPUT DATA CARDS
REWIND 2

REWIND 4

READ (54300) (NFLM(T)eI=1,MAXL)

DO 190 I=leMAXL

K=NELM(I)

READ (54290) ((X1eJ=1+5)4 (XE(J) 9 J=64K))
READ (59290) ((Y1eJ=195) 9 (YE(J)9sJ=64K))
READ (54290) . ((Z1eJ=1+5) ¢ (ZE(J) 1J=64K))
READ (2) (XE(J)sYE(J)+ZE(J)sJ=195)

WRITE (4) Ko (XE(J)9YE(J)9ZE(J) 9J=1,4K)
READS LOCATION OF WAKE ELFMENTS FROM INPUT DATA CARDS
READ (5+300) (NNELM(T)sT=]1,MAXW) :

DO 200 I=1lsMAXW

K=NNELM(I) : S

READ (549290) ((X1eJ=192) s (XXE(J) ed=3,K))
READ (59290) ((Y1eJ=142) e (YYE(J)sJ=3,K))
READ (59290) ((7Z19J=142)4(ZZE(J)sJ=3,K))
READ (2) (XXE(J)sYYE(J)e77ZE(J)9d=1,42) ‘
WRITE (4) Ky (XXE(J)oYYE(J)9ZZE (J) sJ=19K)
WRITE. (4) NMAX,NNMAX,ZMIN,NCONTS '

IF ((PXT(NC41)=PXL(NC+1)),EQ,0,) GO .TO 220
READ (5,300) (NTLM(I)esI=1,NCW)

DO 210 I=1eNCW

K=NTLM (1) _

READ (54290) (XTIP(IeJ)ed=14K)

READ (S4+290) (YTIP(IsJ)sJ=1+K)

READ (S59290) (ZTIP(IsJ)eJ=1sK)

CONTINUE

CONTINUE

WRITE (64310)

REWIND 4 _

DO 250 I=leMAXL

READ (4) Ko (XE(J) s YE(J) o7E (J) 9J=14K)
DO 240 J=1lokK

PXE(I4J)=XE (J)

PYE(1,0)=YE (J)

FLM1810
FLM1820
FLM1830
FLM1840
FLM1850
FLM1860
FLM1870
FLM1880
FLM1890
FLM1900
FLM1910
FLM1920
FLM1930
FLM1940
FLM1950
FLM1960
FLM1970
FLM1980
FLM1990
FLM2000
FLM2010
FLM2020

FLM2030

FLM2040
FLM2050
FLM2060
FLM2070
FLM2080
FLM2090
FLM2100
FLM2110
FLM2120
FLM2130
FLM2140
FLM2150
FLM2160
FLM2170
FLM2180
FLM?190
FLM2200

FLM2210
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240
250

260
270

280
290
. 300
310

10

20

PZE(I,))=ZE ()
CONTINUE
CONTINUE

DO 270 I=1sMAXW
READ (4) Ko (XXE(J)sYYE(J) 47ZE (J) vJ=1,K)
DO 260 JU=lyk
PXXE(T4J)=XXE (J)
PYYE(T«J)ZYYE (J)
PZZE(T4J)=Z7E (J)
CONTINUE
CONTINUE

RETURN

FORMAT (1HO0,5X,8F10,5)

FORMAT (8F10,4)

FORMAT (10I2y

FORMAT (18H END OF TNPUT DATA,//)
END

SUBRROUTINE SPLINE (NeXyeYsA,PByCyD)
CUBTIC SPLINF INTERPOLATION
DIMENSION S(125)4H(22)4CA(22)9X(1)sY (1)
DIMENSTION A(1)eR(1)4C(1)eD(1)

I=1

NI=N+1)

Nl=N=]

H(NI)=0,

H(1)=x(3)=X(2)

H(2)==X(3)*X (1)

H(3)=Xx(2)=X(1)

DO 10 K=49N

H(K)=0,

DO 20 K=1sN

S(K)==-H(K+1)/H (1)

NJ=N=1 .

DO 70 1=2sN

IF (I1.,FQ.,N) GO TO 30

FLM2220
FILM2230
FLM2240
FLM2250
FLM2260
FLM2270
FLLM2280
FLM2290
FLM2300
FLM2310
FLM2320
FLM2330
FLM2340

FLM2360

FLM2370
FLM2380
FLM2390

FLM2400- -

SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL
SPL

HIND) ==€.# ((Y(T+1) =Y (1)) /(X (141)=X (1)) =(Y (D) =Y (I=1)) /(X (I)=X(I=1))SPL

1)

SPL

10
20
130
.40
50
'60
170
1)
190
100
110
120
130
140
150
160
170
180
190

200
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30
40

60

70

80.

GO. TO 40

H(NI)=0,

DO 60 J=1sN

H(J)=0.

IF (I.FQ.N) GO TO &0 :
IF (JolTo(I=1),0ReJCT.(I+1)) GO TO 60
H(T=1)=X(I)=Xx(T=1)

H(I) =2, #(X(I+1)=X(I=1))
H(TI+1)=X(I+1)=X(T)

GO TO 60

H(N=2)=X(N) =X (N=1)
H(N=1)==X(N) + X (N=2)

H(N)=X (N=1)=X (N=?)

CONTINUE

I1=1 _

CALL VMSEQN (NJUWII+H.SsCA)

NJ=NJf1

"CONTINUE

DO 80 I=19N1]

A(I)=(<(I*1)-9(T))/(6 *(X(I*l)-X(I)))'

B(I)=s(I)/2,

SPL 210
SPL 220
SPL 230
SPL 240
SPL 250
SPL 260
SPL 270
SPL 280
SPL 290
SPL 300
SPL 310
SPL 320
SPL 330
SPL 340
SPL 350

SPL 360

SPL 370
SPL 380
SPL 390
SPL 400
SPL 410

C(I)‘(Y(I*l)-Y(I))/(X(I+1)-X(I))-(X(I+1)-X(I))#(2.*5(1)*S(I*1>)/6 SPL 420

D(I)=Y(I)
CONTINUE
RETURN
END

OVERLAY (LEVSP,2,0)
PROGRAM APLOT

SETS UP DIMENSIONS FOR PLOTTING LEADING EDGE AND WAKE ELEMENTS

COMMON D (1) :
COMMON /ALLI/ NSWyNSW1, NCw

COMMON /ABC/ PXF(10v40)9PYE(10'40)9P7F(10 40)9PXXF(11,20)0
1PYYE(11020) 4PZZF (11920) «NMAX ¢ NNMAX ¢ NCONTS ‘
COMMON /AEROZ NﬁFPOoMAXL-MAXNoISPAN,ISF;ITRAKE.ISC

NSW=MAXW
NSW1=MAXL

MXE=]

MYE= MXF¢NSw1§40

SPL 430
SPL 440.
SPL 450
SPL 460~

PLT 10
PLT 20
PLT 30
PLT 40
PLT S0
PLT 60
PLT 70
PLT 80
PLYT 90
PLT 100
PLT 110

PLT 120
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<!
A

MZE=MYE+NSW]®40 PLT

MNELM=MZE +NSW1#40 PLT
MNEXT=MNELM+NSW] PLT
MNEXT=3#NSWoNMAX=3#NMAX +NSY PLY
_ CALL PLOTT (D(MXE), n(MYF),D(MZE).D(MNELM) NSW1,1) _ PLT
MXXE=1 PLT
MYYE=MXXE+NSW# (NNMAX+2) PLT
MZZE=MYYE+NSW# (NNMAX4+2) - PLT
MNNELM=MZZE +NSW# (NNMAX +2) : PLT
MNNEXT=MNNE|MsNSW ‘ PLT
MNNEXT=3#NSwWe (NNMAX+2) +NSw+1 ’ PLT
CALL PLOTT (N(MXXE)sD(MYYE) ¢D(MZZE) oD (MNNELM) yNSW,2) , PLY
MTXE=1 : PLY
MTYE=MTXE +NCw#40 , ' PLT
MTZE=MTYF+NCw#40 PLT
MTELM=MTZE+NCW#40 PLT
MTEXT=MTELM+NCW _ ' _ PLT
MTEXT=3%NCW#40+NCW+1 PLT
CALL PLOTT (D(MTXE) ¢D(MTYE) sD(MTZE) oD (MTELM) yNCW,y3) PLT
RETURN ' ' PLT
END PLT
SURROUTINE PLOTT (XEsYEeZE NNMyNS,LS)- ' PTT
MANIPULATES LEADING-FDGE AND wAKE ELEMENTS COORDINATES IN A FORM PTT
SUITARLE FOR PLOTTING PTT
COMMON /ALLI/ NSWoNSW1,NCW PTT
COMMON /TIPVX/ XTIP(15430)4YTIP(15530)+ZTIP(15430)4NTLM(15) PTT
COMMON /LOC/ FU1,FU24XEND,PXL (5) yPXT(5) 4PYL(5) PTT
COMMON /GENCF/ M1 (5) NW(2) s YBREAK(S) oCH(90) ySJU(3143) +MUIW1(2) PTT
IMJNZ(?)owIDTH(S)99HEEP(60)cNTSqNB , PTT
COMMON /AERO/ NAFRO4MAXL yMAXWyISPAN,ISFoITRAKE,ISC CPTT
COMMON /XPLOT/ XMNoYMNyZMN,XMX 9 YMX o ZMX PTT
ComMMoON /ABCy sz(lo.ao).Pvrclo.ao),pZE(lo.AO).pxxs<11.?0). PTT
1PYYE(11420) 4PZZF (11420) s NMAX s NNMAX 4NCONTS PTT
COMMON /ALLRB/ AX(210)+ZMINGNELM(11) 4NNELM(12) _ PTT
DIMENSTON NNM(1), XE(NSsl)y YE(NSs1)y ZE(NSe1)y LARY(14)e LABZ(14)PTT
DIMENSTON LABYX (14) _ PTT
DATA LABX/6#6H e6HY VS Z46%6H '2H /- PYT
DATA LABRY/6#6H 26HX VS Ys6#6H 124/ PTT
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10
20

3n

40
S0

60

T0

DATA LABZ/6#6H y6HX VS Z96%6H PTT
NSW=MAXW PTT
NSW1=MAXL PTT
IF (LS.E0«2) GO TO 30 PTT
IF (LS.EQe3) GO TO 6O PTT
DO 20 I=19NSWl - ' PTT
KK=NELM(I) PTT
DO 10 J=19KK PTT
XE(IoJ)=PXE(I,J) PTT
YE(I¢J)=PYE(T,U) PTT
ZE(I s J)=PZE(I,J) PTT
CONTINUE PTT
NNM (1) =KK PTT
NC=4 PTT
GO TO 90 PTT
CONTINUE N PTT
DO S0 I=1sNSW PTT
KK=NNFLM (1) PTT
DO 40 J=19KK PTT
XE(I¢4J)=PXXE(Isd) PTT
YE(I+J)=PYYE (1,J) PTT
ZE(1J)=PZZE(1+J) PTT
CONTINUE PTT
NNM (T) =KK PTT
#%##G*%#***##&*#*##4#%#%ﬁ%###%%%#Q##*%**#Qﬁ#**##*###*ﬁ###%####ﬂa#&PTT
NC=0 PTT
GO TO 90 PTT
CONTINUE PTT
IF (ARS(PXT(NP¢1)-PXL(NR¢I)).LE 0. 00001) RETURN PTT
DO 80 I=1sNCW ' PTT
CKK=NTLM(T) PTT
DO 70 J=19KKk PTT
XE(IsJ)=XTIP(Tedy PTY
YE(IsJ)=YTLIP(I,J) PTT
ZE(TI s ) =Z2TIP(1., ) PTT
CONT INUF PTT
XE(ToKK+1)=XMN PTT
YE(IsKK+1)=YMN PTT
ZE(IyKK+1)=7ZMN PTT
XE(IoKK+2)=xMX PTT
YE (IoKK+2)SYMX PTT

180
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90

100

110

120

ZE (T 4KK+2)=7MX
NNM (1) =KK+2
NS1=NS

GO TO 120

DO 110 L=2sNS
I=L~}
K=NNM (L) =NC

DO 100 J=1lsk
KK=J+NC
XE(IyJ)=XE (L ,KK)
YE(IsJ)=YE(L4KK)
ZE(TI4J)=ZE (L4KK)
XE (I4Ke1)=XMN
YE(I,K+1)SYMN
ZE(T4K+1)=ZMN
XE(I4Ke2)=XMX
YE(TI4Ke+2)=YMX
ZE(14K42)=ZMX
NNM(T)=K+2
NS1=NS-1
CONTINUE

CALL LNPLOT (XF,YFsNNMsNS],NSyLABY)
CALL LNPLOT (XE.ZEyNNMyNS],NS,LABZ)
CALL LNPLOT (YE,ZEoNNMyNS],NSsLABX)

RETURN
END

SUBROUTINE LNPLOT

(XoYoNELMyMyMMAX 4 LABEL)

PTT
PTT
PTT
PTY
PTT
PTT
PTY
PTT
PTT
PTTY
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTT
PTTY
PTT

LNP

GENERATES PLOT ON LINE PRINTER (WRITTEN By kU COMPITATION CENTER) LNP
DIMENSTON NELM(MMAX)s X(MMAXsl)s Y(MMAXs1), ALINE(101), YAXIS(101)LNP

le SYM(20)s LABEL (1)
COMMON /TAPE/ ITEST,IGOOD,SFAC(10)KU3,NSTOP

LNP
LNP

DATA QYM/IHIQIH?91H391H491H501H6v1H701H891H991H0 IHA’IHB’IHCQIHDQILNP

1HE 9 1HF 4 1HG 9 1HH y 1HT 9 1HJ/

LNP

DATA YAXIS/IHI,Q*IH-glHIoQ#IH-olHI99*1H-9IHI99*1H-.1HI.9“1H-91H199LNP

1#1He g 1HT 99# 1He g IHI 998 1H= g JHI 9981 Huw g 1HI yO# 1 Hmg 1HI/
DATA RLANKsUP4PLUS/1H ¢1HTI,1H+/

XMAX=X(101)
XMIN=X(1s1)

LNP
LNP
LNP
LNP
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30

40
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60

YMAX=Y (1,1)

YMIN=Y (1,1)

DO 10 I=1sM
N=NELM(I)

DO 10 J=1sN

IF (X(IeJ)eGT XMAX)
IF (X(ToJ) eLT XMIN)
IF (Y(JeJ)eGT,YMAX)
IF (Y(TI9J)eLT,YMIN)
CONTINUE

KEY=1

ZMAX=XMAX
IMIN=XMIN
RANGE=7MAX=7ZMIN

XMAX=X(T4J)
XMIN=X(ToJ)
YMAX=Y (T,4J)
YMIN=Y (I,J)

IF (RANGE.EQ,0,n) RANGE=ZMAX/2,

SCALF=]1,0E=9
SCALF=10,%SCALE

IF (SCALE.LT,RANGE)
ZMIN=7ZMIN/SCALE
ZMAX=7MAX/SCALFE
MIN=20,%(ZMIN=0,025)

GO 'TO 30

MAX=20,0% (ZMAX+0,025)
BOTTOM=0,054FLOAT(MIN)

TOP=0,05#FLOAT (MAX)

RANGE=0.1*(TOP=RNTTOM)

. IF (RANGE+EQ,0,0) RANGE=0,1#(TOP/2,) -
- IF (BOTTOMJLE,ZMIN)

BOTTOM=ROTTOM=RANGE
GO TO 40

IF (TopP.GE. ZMAX) GO
TOP=TOP+RANGF '
GO TO 50

CONTINUE

IF (KFY,FQe2) GO TO
KEY=2 .
ZMAX=YMAX

ZMIN=YMIN

GO TO S0

TO 60

70

YINC=0, 01“(TOP-HOTTOM)'

XINC=YINCH®SCALE
XBOT= ROTTOM*SCALF
GO TO 20

LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP

130
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T0

80

90

100
110

120

130

CONTINUE

YINC=0,0125% (TOP-ROTTOM)
YLOW=TOP+YINC
YINC=2,#YINC

WRITE (64+150)

IF (ITER,GE ,KU3) WRITE (ITEST,150)
KEY=5

CONTINUE

DO 90 IJ=29+101

ALINE (1J)=BLANK
YHIGH=YLOW
YLOW=YHIGH=YINC
YHS=SCALE®#YHIGH
YLS=SCALE#YLOW

DO 110 T=1leM

N=NELM(T)

DO 110 J=19N

IF (Y(TsJ) eBToYHSeORLY (T9d)«LELYLS) GO TO 110

INDEX=(X(lsJ)=XRNT) /XINC
INDEX=INDEX+]

IF (INDEXeGT,101) INDEX=10] ‘
IF (ALINE(INDEX),NE.,RLANK) GO TO 100
ALINE (INDEX)=sYM(I)

GO T0 110

ALINE (INDEX)=PLUS

CONTINUE

ALINE (1) =UP

IF (KEY.NE.5) GO TO 120

TPP=TOP#SCALF

WRITE (64+160) TPP,ALINE

IF (ITERLGE,KU3) WRITE (ITESTy160) TPP,ALINE
GO TO 130

WRITE (64170) ALINE

IF (ITERP,GE ,KU3) WRITE (ITFST.170) ALINE
CONTINUE '
KEY=KEY~1

IF (KFY.,EQ.Q) KFy=&

TOP=TNP=YINC

IF (ToP,GE.BOTTOM) GO TO 80

IF (KFY.NEss4) GO TO RO

WRITFE (6,200) YAXIS

LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
LNP
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IF (ITFRLGE ,KU3) WRITE (ITEST+200) YAXIS LNP 9590

XINC=10,0%XINC . LNP 960
ALINE (1)=XBOT LNP 970
DO 140 I=2+11 LNP 980
140 ALINE (I)=ALINE (T=1)+XINC LNP 990
WRITE (6+4180) (ALINE(I)sI=1,11)" LNP1000O
IF (ITERL.GE ,KU3) WRITE (ITEST,»180) (ALINE(I)yI=1,11) LNP1010
WRITE (69190) (LABEL(I)eI=1414) LNP1020
IF (ITER,GE,KU3) WRITE (ITEST»190) (LAREL(T)sT=1s14) LNP1030
: RETURN , : LNP1040
c : ‘ _ LNP1050
150 FORMAT (1H1l,/) LNP1070
160 FORMAT (1H 4F10,3+1X4101A1) - ' LNP1080
170 FORMAT (1H 411X,101A1) : LNP1090
180 FORMAT  (1H ,5X,11F10¢3) LNP1100
190 FORMAT (1H ,//+20X913A6,A2) = LNP1110
200 FORMAT (1H ,11x,4101A1) . _ LNP1120
END ' , " LNP1130~
OVERLAY (LEvsp,a.O) e _ SLN 10
PROGRAM SOLN ‘ ' SLN 20
c SETS UP DIMENSIONS FOR SOLVING THE GTRENGTHS OF WING AND LEADING- SLN 30
c EDGE VORTEX SYSTEM SLN 40
' COMMON D(1) SLN 590
COMMON /ALLI/ NSWoNSW1sNCWoNWNGyNCPTTL SLN 60
LC=1 ' SLN 70
LTHETP=LC+Nsw] : . SLN 80
LXTE=LTHETP4NSW1 ' ' ~ SLN 90
LXLE=LXTE+NSW . ~ SLN ‘100
LYLE=LXLE+NSY ' SLN 110
LCONS=LYLE+NSW . SLN 120
LCTT=LCONS+NSW] _ SUN 130
LCPWL=LCTT+NSW] ' SLN 140
LCPSW=LCPWL4NCW , SLN 159
LSI=LCPSW+NSW] _ SLN 160
LSN=LST+NCW : ' SLN 170
LXCP=LSN+NCy . - “ ' SLN 180
LYCP=LXCP+NCPTTL : ‘ " SLN 190

LXN=LYCP+NCPTTL | | . SLN 200

0LT -~



LYN=L XN+2%#NWNG SLN

LCONI=LYN*25NWNG "~ SLN
LCONJ=LCONI +NWNG _ : SLN
LCONK=L CONJ+NWNG . SLN
LCI=LCONK+NWNG . SLN
LCJU=LCT +NWNG SLN
LCK=LCJ+NWNG : SLN
LOUMY=L CK+NWNG SLN
LNEXT=LDUMY +8&NWNG "~ SLN
LNEXT=204#NWNG+10#NSW+3#NCW=-6 SLN
MNEXT=LCJ* (NWNG+1)®##2/4 . SLN
MNEXT-(NNNG+1)**2/4010*NWNG+10*NSW¢1#NCW -6 SLN

CALL AEROULN (NNNG.D(LC).D(LTHETP)cD(LXTE)9D(LXLE).D(LYLE)oD(LCONS)SLN
14D (LST) ¢+D(LSN) 4D (LXCP) 9D (LYCP) 9D (LXN) 9D (LYN) oD (LCONI) oD (LCONJ) 9D (LSLN

ZCONK).D(LCI),D(LCJ),D(LCK).D(LDUMY)oD(LCTT)oD(LCPHL)oD(LCPSH)) SLN
RETURN _ SLN
END ' : SLN

SUBROUTINE AERODN (NWNG.C,THFTP9XTE¢XLE,YLE,C0NS,SI9SN.XCP9YCP0XN9AER

1YNyCONT ¢yCONJ,CONK4CT4CUyCKyDUMMY 4CT4CPCWL 4CPSW1) AER
SOLVES FOR THE STRENGTHS OF WING AND LEADING-EOGE VORTEX SYSTEM AER
COMMON /TAPE/ ITFST4IGOOD,SFAC(10) 4KU34NSTOP . AER
COMMON /LEFLP/ YLEF (1042) ¢XNF(10) ¢YNF(10) yZNF (10) ¢XLF (10+4), AER
1YLF(1094)9SLP1(10)+SS9CSsITERS,ZBDYV (200),7RDY (200) AER
COMMON /ALLTI/ NSWeNSW1sNCW,IWNGyNCPTTL : ‘AER
COMMON /ALLRA/ AA(17)+SINA,AB(6)4+BSQN4P . AER
COMMON /GM/ TTERGL1eL2+sL34L4sL54L6yLT,HLB AER
COMMON /NCTT/ NCTyNCONJNBRT4NCOR(15) +KU1 sNFSH(15) +KUCyFLG(10) AER
COMMON /AERO/ NAERO,MAXL ¢MAXW4ISPAN,ISF¢ITRAKE,ISC AER
COMMON /GENCF/ M1(5) ¢NW(2)  YBREAK (S) yCH(90) ySJU(3143) yMJW1(2) AER
IMUWZ (2) o WIDTH(S) ySWEEP (60) yNTSyNC .. _ AER
COMMON/CAMB/ ICAM’IM(IO).XT(IO.ZI)oAAM(10920)9BBM(10020)0 AER
1CCM(10,20) sDDM(10420) s YT(10) +7BDX (200) »ZBDXV (200) AER

DIMENSION C(1), THFTP (1), XTE(1)e XLE(1)e YLE(1), CONS(I). SI(1), AER
ISN(1)y XCP(1)s YCP(1)s DUMMY (1), CONI(1), CONJ(1)y CONK(1)y CI(1)sAER
2 CJ(l)y CK(1)y CT(1), CPCWLI(1)y CPSW1(1)s XN(NWNG,2)s» YN(NWNG,2) AER

*#*#%%&##*“*#%##n&#%%%##k&#*##ﬁ#ﬁ%##%**#ﬁ%#ﬁ#ﬁ4&##%6&#*#%#%####§§#AER

REWIND 1 ' _ » v AER

REWIND 2 AER

210
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REWIND 3

CALL SKIPR (1,7)

READ (1) (C(I),I=14NSW1)

READ (1) (THETP(I)sI=19NSW])

READ (1) (XTE(I)oXLE(I)eYLE(I)pI=1,4NSW)
CALL SKIPR (1,1) '

READ (1) (CONS(T)esI=1eNSW1)

READ (1) (ST(T)4SN(T)eI=14NCW).

READ (1) (XCP(I)4sYCP(I)sI=14NCPTTL) -
READ (1) ((XN(T4J)eYN(IeJ)eJd=1s2)9s1=1,NWNG)
READ (1) (CT(I),I=1,NSW1)

READ (1) (CPCWL (I)osI=19NCwW)

CALL SKIPR (1,2)

READ (1) (CPSW1(I)eI=19NSW1)

AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER

L TR A L L Ly Y P L T T ey Y-

INFLUENCE COEFFICIENT MATRIX EVALUATION
L1=1 :
L2=L1+NWNG
L3=L2+NWNG
L4a={_3+NWNG
LS=L4+NWNG
L6=L5+NWNG
L7=L6+NWNG
L8=LT7+NWNG.
NCON=0

NCT=0 '

DO 10 I= 19NCPTTL
2cpP=0,

CALL VDTWNG (C4THETP, XCP(I)vYCP(I),ZCP XNyYNyXTE o YLE 9 CONS o DUMMY (L1 AER

AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER

1) « DUMMY (L2) yDUMMY (L 3) 9DUMMY (L&) ¢ DUMMY (LS) , nUMMY(L6)9DUMMY(L7)yDUMMAER

2Y(L8) 9 CONI9CONJ4CONK,ST¢NSW1yNCWoNWNG)

WRITE (2) (CONK(J)sJ=1sNWNG) '
CALL VDTFRE (xcpcx).vcp(l).ch.cr.cu.cx.wsul,asonap.xLF.vLE)
WRITE (3) (CK(J)yJ=14MAXL)

CONTINUE

GAMA - FVALUATION

REWIND 2

REWIND 3

READ (2) (CONI(I)oI 1 +NWNG)

NWNG1=NWNG+1

NWNB=NWNG+MAXL

AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
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30

40

60

70

NWNB1=NWNB+}

READ (3) (CONT(I)+I=NWNG1,NWNB)
CONI (NWNB1)=(SINA=ZBDX (1) #AR (1))
I1J=1

DO 20 I=19sNwWNB
CJ(I)==CONI(T+1)/CONI(])

14=2

NJ=NWNB~=1

CONTINUE

READ (2) (CONI(T)91=1,NWNG)

READ (3) (CONTI(T1)eI=NWNG1,NWNB)
CONI (NWNB1)=(SINA=ZBDX(IJ)#AB (1))

IF (IJ.GTeNWNG) CONT (NWNB1)=(SINA-CT(1lJ~- NNNG)-ZBDX(IJ)#AB(I))

CALL VMSEGN (NJ,1JsCONT,CJ,CONK)
1J=1J+1
NJ=NJ=-1

. IF (TJ,LE<NWNB) GO TO 30

WRITE (6,80)

IF (ITER.GE KU3) WRITE (ITEST,80)

DO 40 1I= 1'N<w1

DO 40 J=1sNCw _
NP=(1-1)4NCysy '

IF (ITER.GE,KU3) WRITE (ITEST,+950) CPCNL(J);CPSWI(I)vCJ(NP)
WRITE (6490) CPCNL(J)oCPSNl(I)'CJ(NP)

WRITE (6,100)

IF (ITER,GE,KU3) WRITE (ITESTs100)

DO 50 I=1sMAXL

J=NWNG+1

FLG(I)=CJ(J)

IF (ITER.GE ,KU3) WRITE (ITEST,90) CPSNI(I).CJ(J)
WRITE (6,4,90) CPSWI(TI),CJ(J)

EVALUATION OF SFCTIONAL LEADING-EDGE THRUST
CALL THRST (CJUsCONI,CONU)

NERR=0

DO 60 I=1sMAXL _

IF (ABS(CONJ(I)=CT(1))4GE,(1.0F=10)) NERR=1}
IF (NERR.EQ,1) WRITE (6,110)

GMSUM=00

DO 70 I=2+MAXL

KS=NWNG+1I

GMSUM=GMSUM4CJ (KS)

AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER
AER

- AER

AER
AER
AER
AER
AER

630
640
650
660
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680
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700
710
720
730
740
750
760
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800
810
820
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940
950
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990

AER1000
AER1010
AER1020

AER1030
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C ......;.......Q...............;...................;...'...........AER1040

REWIND 2 AER1050

WRITE (2) (CJ(I),I=1,NWNB) : ' AER1060

~ WRITE (7) GMSUM o AER1070

C OO.O.O.OO"O000.000oooo.o.ooo.oooono.o.ooooocot....oo...ooo.a.o-ooAEnloao

RETURN AER1090

Cc AER1l00

80 FORMAT (lHl.//.E?H WING VORTEX STRENGTHSy/,22H ##satrasntanssnsannsAER1120

: 14%,//429H - x/C 2y/B GAMAY ./ 929H ann LT AER1130

2 Hesas) A : ' AER1140

90 FORMAT (1H ,3F10.5) - AER1150

100  FORMAT (1H ,//,32H LEADING-EDGE VORTICES STRENGTHS ¢ /¢31H tsnasscansAER1160

1#ansnupnaittopasspoanty,//920H 2Y/8B CAPGAMA,./,20H Herd AERI1170

2 nhdnnny) ' ) AER1180

110 FORMAT (//934H ERROR IN SECTIONAL CT CALCULATION,/,10F10.5) AER1190
END - : : : AER1200-

SURROUTINE THRST - (SGM'CONK.CT) ' THR 10

c EVALUATES SECTIONAL LEADING-EDGE THRUST COEFFICIENTS A THR 20

COMMON /ALLT/ NSWeNSW1,NCW,NWNG . THR 30

COMMON /AERO/ NAERO,MAXL yMAXW,ISPAN,ISFyITRAKE,ISC o THR 40

COMMON /LEFLP/ YLEF (1042) ¢XNF(10) 9YNF (Y0) ¢ZNF (10) ¢XLF (1094), THR 50

1YLF(1094)9SLP1(10) ¢+SSeCSeITERS,ZBDYV(200) 4ZBDY (200) » . THR 60

COMMON /ALLRA/ AA(17)+SINA,COSAsSKPLEsABsBETA2,AC(5),P1 THR 70

COMMON/CAMB/ TCAMeIM(10)eXT(10921)9AAM(10,20)sRBM(10+20) THR 80

1CCM(10,20) +DDM(10920) ¢« YT (10) ¢ZBDX (200) «ZBDXV (200) _ THR 90

DIMENSION SGM (1), (‘ONK(I)q CT(1) A - THR 100

AM2=1,-BETA?2 ' . _ ‘THR 110

FCOS=COS (SWPLE) , THR 120

FTAN=TAN (SWPLF) ' THR 130

VARI=FLOAT(NCW) #SQRT (FTAN#FTAN+BETA?2) THR 140

" VAR2=SQRT(1,-AM2#FCOS#FCOS) THR 150

REWIND 2 ’ THR 160

REWIND 3 . ’ : , THR 170

CALL. SKIPR (24NWNG) , " THR 180

CALL SKIPR (34NWNG) . THR 190

DO 30 I=1sMAXL "THR 200

WL=0, ~ THR 210

READ (2) (CONK(J)sJ=1+NWNG) THR 220

V7A



10

20

30

DO 10 U=

(24

1 sNWNG

WL=WL+CONK () #SGM (J)

READ (3

DO 20 J=

(CONK (J) 9 J=1 4 MAXL)
1sMAXL

JJU=NUWNG+J
WL=WL +CONK (J) #SGM (JJ)

THRT1=(WL* (SINA=ZRDX (NWNG+T)#COSA)) /VAR]
CT(I1)=(PI/2,)#VAR2#THRT1#THRT1/FCOS -

RETURN
END

OVERLAY
PROGRAM

SETS UP DIMENSIONS FOR EVALUATING AERODYNAMIC CHARACTERSTICS

(LEVSP,4,4,0)
LOADS

COMMON D (1)

COMMON /ALLTI/ NSWyNSW1sNCWNWNG
COMMON /GENCF/ Ml(q)'NW(Z)oYBREAK(S)oCH(9O)9€J(31o3)9MJN1(2)v
IMUW2 (2) oWIDTH(5) ySWEEP (60) 4 NTSyNC

DIMENSION W(5000)
NNCW=NCW+1
NWNP=NNCW#NgW]

LCI=1

LCJ=LCT+NWNG
LCK=LCJ+NWNG
LCONI=LCK+NWNG
LCONJ=LCONI 4NWNG
LCONK=LCONJ+NWNG
LXVWNG=LCONK +NWNG
LYVWNG=LXVWNG+NWNG
LXLE=LYVWNG4NWNG
LXTE=LXLE+NSW
LYLE=LXTE+NsSy
LSI=LYLE+NSy
LC=LST+NCW
LSWP=LC+NSW1]
LXN=LSWP+NCyaNC
LYN=LXN+2#NWNG
LSNN=LYN4+2#NWNG
LTHETP=LSNN4NCH

. THR

THR
THR
THR
THR
THR
THR
THR
THR
THR

LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LOD
LoD
LOD
LOD
LOD
LOD
LOD
LOD
LoD
LOD
LOD
LOD
LoD
LOD

230
240
250
260
270
280

290

300
310
320~

10
20
30
40
50
60
T0
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

TAS



LCONS=L THETP+NSW]
LDUMMY=L CONS4NSW1]
LCT=LDUMMY +84NWNG
LQI=LCT+NSW)

LONN=L QT +NNCW _
LOSWP=LONN+NNCW

LXVWNA=LQSWP+NNCW#NC

LYVWNA=L XVWNA+NGW]
LGAMA=LYVWNALNSW]
LGML=LGAMA+NWNG+NSW]
LXLM=LGML+NSW1 '
LTHT=LXLM+NSW]
LSCL=LTHT+NNCW
LSCM=LSCL+*NSW]
LSCD=LSCM+NSW1]
LCOSP=LSCD+NSW]
LCNC=LCOSP+NNCW
LCSWL=LCNC+NSW]
LCSWI=LCSWL+NSW
LDCPA=LCSW14+NSWY
LDCP=LNCPA+NSW
LGMNW=_DCP+NWNP
LGMY=LGMNW+NWNP
LVY=LGMY+NWNG+NSW]
LCOEF=LVY+NWNG

LDCPN= LCOEF+NSWI“(NNCW¢1)

LWX=LDCPN+NSW}
LWY=SLWX+NWNGsNCwW
LNEXT=LWY*+NWNG+NCW

LNEXT= 28¢NNNG+25#NQN+10*NCW 14

LOD
LOD
LOD
LoD
LOD
LoD
LOD
LoD
LOD
LOD
LOD
LOD
LOD
LoD
LOD
LOD

-LOD

LOD
LoD
LoD
LOD
LOD
LOD
LOD
LoD
LOD
LOD
LOD
LOD
LOD

CALL COEFS (D(LCI)oD(LCJ)9D(LCK)9D(LCONI)yD(LCONJ),D(LCONK)QD(LXVWLOD
ING) oD (LYVWNG) oD {LXLE) yD(LXTE) oD(LYLE) ¢D(LSI)sD(LCY) «D(LSWP) ¢D(LXN)4LOD
2D (LYN) oD (LSNN) oD (LTHETP) oD (LCONS) »D (LDUMMY) oD (LCT) 4D (LAI) 4D (LANN),LOD
3D(LOSWP) ¢D(LXVWNA) ¢ D (LYVWNA) yNWNG oD (LGAMA) oD (LGML) 4D (LXLM) oD (LTHT)LOD
49D (LSCL) ¢D(LSCM) 4D (LSCN) 4D (LCOSP) 4D (LCNC) 4D (LCSWL) ¢D(LCSW1) 4D (LDCPLOD
SA) 4D (LNCP) 9D (LGMNW) ¢ D (LGMY) oD (LVY) oD (LCOEF) 4D (LDCPN) oD (LWX) oD (LWY)LOD

69WoNSW1)
RETURN
END

LOD
LOD
LOD

290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500

‘510

520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670~
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SUBROUTINE COEFS (CI4CJ9CK,CONIoCONJsCONK,XAVWNGsYAVWNGsXLE9XTE,YLCOF
1EeST4CySWPIXNyYNySNNoTHETP 4CONS9DUMMY 4CT QT ¢ ANNoQSWP 9 XAVWNA s YAVWNACOF
29NWNG, GAMA 9 GML ¢ XLMe THT ¢ SECCL ¢+ SECCM 4 SECCD s COSP ¢CNC,CPSWL 9CPSW1 yDCPACOF

3sDCPyGMNW sGMY 4 VY s COEF yDCPN WX o WY oW oNSW1) COF
COMPUTES THE AERODYNAMIC CHARACTERSTICS COF
COMMON /COEFF/ cL.FzMINS(lo),FHS(E.lo),RATIns(z.lo). COF
1CFCORE (2+10) yRATIOC(2,10) COF
COMMON /ALLRB/ AX(210)¢ZMINGNELM(11) COF
COMMON /GM/ ITER - ; COF
COMMON /LEFLP/ YLEF (1092) yXNF (10) sYNF(10) ¢ZNF (10) 4XLF (1044) COF
1YLF (1044)9SLPY(10)+SS9CSeTITERS,ZBDYV(200) 42ZRDY (200) COF
29CURV(10)9CHND(10) 9SZBDYV (200) COF
COMMON /AERO/ NAERO,MAXL yMAXWoISPAN,ISF,ITRAKE,ISC COF
COMMON /ALLTI/ NSWyNSWByNCW,LWNGyNCPTTL,MITER - ‘ COF
COMMON /LOC/ FU14FU2,XEND,PXL (5) +PXT(5) +PYL (5) ' COF
COMMON /GENCF/ M1 (5)4NW(2),YBREAK(5), CH<9o),qJ(31.3).MJw1(2). COF
IMUW2(2) sWIDTH(5) ySWEEP (60) yNTSyNC COF
COMMON /ALLRA/ AA(17)+SINA,COSA,AB(8)4PI,AC,CRAR,HALFR,AREA COF
COMMON /NCTT/ NCT4NCONsNBT¢NCOR(15) ¢KU1 4NFSH(15) +KUCoFLG(10) COF
COMMON /XSTN/ XBRR(25) ¢NBRR _ , COF
COMMON/CAMB/ TCAMyIM(10) eXT(10¢21)9yAAM(10,20)4BBM(10520) ° COF
1CCM(10,20) sDDM(10+20)9YT(10) +ZBDX(200) sZBDXV (200) COF

DIMENSION CI(1)y CJ(1)s CK(1)s CONI(1)y CONJ(1)s CONK{(1)s XAVWNG (1COF
1)s YAVWNG(l)y XLE(1)s XTE(1)y YLE(1)s SI(1)s C(1)y SWP(1)s SNN(1),COF
2 CT(1)y XN(NWNGy2)s YN(NWNGs2)y DUMMY(1)s GAMA(1), GML(1)s XLM(1),COF
3 THT(1)s SECCL(1)s SECCM(1)s SECCD(1)y COSP(1), CNC(1), CPSWL(1), COF
4CPSW1(1)s DCPA(1)s DCP(1), GMNW(1)y GMY (1), VY(1)y DCPN(1)y WX(1),COF
5 WY(1), W(l), COEF(NSWls1), CONS(1)s THETP(1)y QI(1)y GNN(1)s QSWPCOF

6(1)y XAVWNA(1), YAVWNA(1) COF
DIMENSION CONST (3)¢XCP(100)sYCP(100) sCPCW1 (10),YLM(15) _ COF
DIMENSTON AW (4000)+AWX(100) +sAWY(100) ' . COF
COMMON /TAPE/ ITEST,1GOOD,SFAC(10)4KU3,NSTOP COF
DIMENSION F(3).FTX(IO,IO).FTY(IO-IO)’FTZ(IO,IO),A(B)99(3)oGA(3) COF
DIMENSION GT(20) COF
COMMON /ABC/ XE (10940) ¢YE(10940)9ZE{10440) " COF
##&&#%##Q“*%4&%##&6%%6*&###§§§*§*§#&#*#§6§4##4§#*###4##0&%##%###%§COF
NSW1=NTS ; . COF

 NSW=NTS+1 . COF
REWIND 1 ' COF

READ (1) NNCw,NwhNP : N COF

10
20
30
40
50
60
T0
80

90 -

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
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10

20

READ (1) (QI(T) QNN(I)sI=1, NNCW)
N2=NNCWH#NC
READ (1) (QSWP(I)eI=14N2)

READ (1) (XAVWNA(I) YAVWNA(T)eI=1,NSW]1).

READ (1) (SNN(I),I=1,NCW)

_N3=NCw#NC

READ (1) (SWP(I),I=1,N3)

READ (1) (XAvaG(I)oYAVHNG(I).I 1 sNWNG)
READ (1) (C(I)sI=19NSW1)

READ (1) (THETP(I)sI=14NSW1)

READ (1) (XTE(I)oXLE(I) 9 YLE(I)sI=14NSW)
READ (1) (XLM(TI),YLM(I)yI=14NSW])

READ (1) (CONS(I)esI=19NSW1)

READ (1) (STI(I),ADUM,I=1,NCW)

READ (1) (XCP(I),YCP(I)eI=14NCPTTL)

READ (1) ((XN(I4J)s¥YN(TeJ)sJ=142)91=1,NWNG)

READ (1) (CT(I),1=1,NSWI1}
CALL SKIPR (1,1) :

READ (1) (CPCW1(I)eI=1,NCwW)
READ (1) (CPSWL (T)sI=14NSW)
READ (1) (Cpsw1<t>.1 14NSW1)
NWNB=NWNG+NSW1

REWIND 2 :

READ (2) (GAMA(T)sI=1¢NWNB)

COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF

##%Q##ﬁ#§§§#Q*§§§%Q*§§§§######ﬂ##6####*#*Q###Q#*&#Qi&&#*‘##Qﬁ####QCOF

"PIJ=PI/(2«%®FLOAT (NCW))

DO 10 J=1sNCW

COSP (J) COS((?o*FLOAT(J)-l )“PIJ)
Iy=M1 (1)

Y1=YLE (IJ)

MSW=M1(1) :
CONST(1)'YIQPI/(AREA*FLOAT(MSW))
IF (ITRAKE.EQ,1) GO TO 20
Y2=HALFR=Y1

MSw=M1 (2)
CONsT(2)“YZ#PI/(AREA#FLOAT(MSW))
CONTINUE

DO 40 I=1sNSW]

GT(I)=0,

Kl=1

IF (ITRAKENE,1,AND,I,GE,M]1(1)) K1=M1(1)

COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF
COF

410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570

s80

590
600
610
620
630
640

650

660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
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GT(I):GT(I)+GAMA(NﬂNG+K1) COF 820

K1=K1+1 g COF 830
IF (K1.,GTel) GO 7O 40 : . . COF 840
GO TO 30 COF 850
CONTINUE COF 860
CALCULATION OF GMY=VALUES FOR WING SURFACE ' COF 870
NCON=0 COF 880
NCT=0 COF 890
NBT=0 COF 900
KI=1 COF 910
MX=M1 (KT)=1 COF 920
DO 70 II=1sNSW] N COF 930
IF (IT.GT«MX) GO TO S0 COF 940
GO TO 60 COF 950
KI=KI+1 COF 960
MX=MX+M1 (KI) =] COF 970
CONTINUE , COF 980
00 70 J=1sNCwW COF 999
I=(I11=1)#NCysy COF1000
JU=(K1=1)#NCwW+J , COF1010
XEE=XAVWNG (1) COF1020
YEE=YAVWNG (T) COF1030
ZEE=0, COF1040

CALL NEWVEL (CyTHETPoXEE¢YEF 9ZEE9XNoYN¢XTEsYLE ¢ CONS¢DUIMMY,CONI+CONCOF1050
IJQCONK,SloNSWI9NCN9NWNG-CI.CJ.CK’XLE,UUoVV;NN,ADUM.BDUM'CDUM.GAMA.COFl060

2YLM) | COF1070
uu=uu . COF1080
vv=vy | COF1090
ST=SORT (1++SZRDYV (1) ##2) COF1100
SD=SZBOYV (1) /ST COF1110
TNSP=TAN (SWP (JJ)) COF1120
PHIY=ATAN(SZRDYV (1)) COF1130
ACP=SS#SIN(PHIY) | COF1140
GMY (1) =GAMA (T)# (UU=(VV#COS (PHIY) +ACP) #TNSP) COF1150
CONTINUE _ COF1160
CALCULATION OF INDUCED VELOCITIES AT BOUND ELEMENT END-POINTS ON COF1180
WING SURFACE COF1190
NAERO=0 | - COF1200
DO 90 I=1sNSW} COF1210
DO 80 J=1sNCW COF1220

NP=(I-1)#NCWs+y _ : COF1230

6L1



80
90

100

110

120

XEE=XN (NP9 2) : : , COF1240
YEE=YN (NP+2) COF1250
CALL NEWVEL (CyTHETPyXEE s YEEsZEE ¢ XNy YN9XTE 9 YLE  CONSoDUMMY 4 CONT s CONCOF1260
1J9CONK3STaNSW1 ¢yNCWoNWNGsCToCUsCKeXLESUUyVYV WW4ADUM,BOUMyCDUM,GAMA,COF1270

2YLM) COF1280
ST=SORT(1+S78BDYV(NP) ##?) COF1290
SD=SZRDYV (NP) , COF1300
VY (NP)=VV | | - COF1310
CONTINUE : : COF1320
CONTINUE : _ - COF1330
CALCULATION OF GMY=VALUFS FOR BOUND ELEMENTS NEAR LEADING=-EDGE COF1340
DO 100 J=1sNNCW _ ~ COF1350
FJ=J COF1360
THT(J)=(2e%F U= l.)*pI/(2.#FLOAT(NNCw)) COF1370
SURA=8, 4FL0AT(NNCW)/(4.*PI*SIN(THT(1))) + COF1380
DO 110 I=lsMAXL A * COF1390
NGI=NWNG+I ' COF1l400
GML (1) =GAMA (NGI)#SURA/C(I) . ' . COF1410
ooo(ooooo"o..o.i-ooocooo..ooooooooooooooooooo.oo..oooooooooo.o.ooCOF1420
REWIND 3 . : - COF1430
WRITE (3) (GML(T)sI=14NSW1) N COF1440
.OO........l........0'..0.....0....0......Q............C.........QC0F1450
NAERO=1 , : ; COF1460
DO 140 II=1,MAXL ‘ COF1470
XEE=XAVWNA(IT) ' N ' . COF1480
YEE=YAVWNA(IT) - ' COF1490

CALL NEWVEL (CyTHFTpgXEFoYEEoZEE’XN.YN,XTFoYLE CONS s DUMMY o CONI 4y CONCOF 1500
ld.CONK.SI0N§wl9NCW9NwNG-CI,CJ.CK.XLE,UUoVV.ww.ADUM.BDUM,CDUM.GAMA,COFISlo

2YLMy 4 COF1520
Ju=1 B : - COF1530
KI=1 = : : o o » COF 1540
MX=M1 (KT)~1 : 4 COF1550
TNSP=TAN (QSWP (JJ)) : ~ COF1560
IF (I1.GTMx). ro TO 120 - COF1570
GO TO 130 COF1580
KI=KI+1 ‘ COF1590
MX=Mx+M] (KI)=] . COF1600
JU=(KT1=1)*NNCW+] COF1610
TNSP=TAN (QSWP (JJ) ) ’ COF1620
CONTINUE ' COF1630

NWNGTI=NWNG+TT | | - COF1640

-
!
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160
170

180
190

200

IJ=(11-1)%NNCWs+]
ST=SQRT(1le*ZRDYV (IJ)#82)

SD=78B0YV (1J) /ST

PHIY=ATAN(ZBDYV(IL))
ACP=SS2SIN(PHIY)

GMY (NWNGTII)=GML (TT)# (UU=(VV#COS(PHIY)+ACP)#TNSP)

CONTINUYE

CALCULATION OF DCP=VALUES FCR WING POINTS

PN=PI/ (FLOAT (NCW))

DO 150 I=1lsNCW

w(Ir=o,

WX(I)=xN(1ls})
WY(I)=YN(I+])
DO 230 I=1sNSW]
DO 220 J=lseNCW
NP=(I=1)#NCw+J
VYY=VY (NP)

CPG=0.
CPH=0,
CPI’-"O.

IF (1,EQ.NSW1,AND, (PXT(NC+1)=PXL(NC+1)).NE.0,) GO TO 210
DO 170 JJ=1,J

NPIN=(I=1)#*NCW+JJ
IF (J.FO,JJ) GO TO 160
CPG=CPG+GAMA (NPIN)#ST (JJ)

GO 7O 170

CPG=CPG+0«5#GAMA (NPIN) #ST (JJ)

CONTINUFE

IF (T1.EQ.NSW1)

ACPG=CPG#C(1)%PN

CPG==CPG#PN#C(T)aVYY
IF (I1,EQ.NSW1) GO TO 200

DO 190 JJ=1,J
NPOT=T#NCW+Jy

IF (J.EQ.JJ) GO TO 180
CPH=CPH+GAMA (NPOT) #ST (JJ)

GO TO 190

CPH=CPH+0+54#GAMA (NPOT) #ST (JJ)

CONTINUE

CPH=CPH#PN#C (T+]1)®VYY

GO 70 210
Y1=YLE (NSW)

COF1650
COF1660
COF1670
COF1680
COF1650
COF1700
COF1710
COF1720
COF1730
COF1740
COF17S0
COF1760
COF1770
COF1780
COF1790
COF1800
COF1810
COF1820
COF1830
COF1840
COF1850
COF1860
COF1870
COF1880
COF1890
COF1900
COF1910
COF1920
COF1930

COF1940

COF1950
COF1960
COF1970
COF1980

COF1990

COF2000
COF2010
COF2020
COF2030
COF2040
COF2050
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210

220
230

260
270

A1=SQRT (1e=(Y1/HALFR) ##2)
A2=SQRT (1e=(YLM(T)/HALFR)5#2)
CPH=ACPG#Al JA24VyYY

"CPI=2,#GAMA (NWNG4+T) #VYY
IF (I1.NEJNSW1) W(NP+NCW)=2,%(CPG+CPH+CPL)/(YLE(I+2)=YLE(I))
IF (I.EQ.NSW1) w(NP¢NCW)=(CPG+CPH¢CEI)/(YLE(I+1)-YLE(I))

WX (NP+NCW) =XN (NP, 2)

WY (NP+NCW) SYN (NP, 2)
CONTINUE

CONTINUE A

STRAKE SECTION INTERPOLATION
LL=1

INIP=0

MSx=M1(1)-1

MPX=M1(1) :
N3=NCW#M1(1)+3

DO 240 I=1leMPX

DO 240 J=1lsNCW
NP=(T-1)#NCWe+y

AW (NP) =W (NP)

AWX (NP) =WX (NP)

AWY (NP) =WY (NP)

CONTINUE

GO TO 270

WING SECTION INTERROLATION
Li=se

INIP=NCW#*(M] (1)=-1)
MSX=M1(2)=1

MPX=M1(2)

N3=NCw#M1(2)+3

DO 260 I=lsMPX

DO 260 J=1sNCW
NP=(I=-1)#NCyeJ

MP=NP+INIP

AW (NP) =W (MP)

AWX (NP)=WX (MP)

AWY (NP) =WY (MP)

CONTINUE : _
CALL SURFSET (N3 ,AWX,AWY,AW,CI)
DO 290 K=1yNCW .
DO 280 J=1sMSx

COF2060
COF2070
COF2080
COF2090
COF2100
COF2110
COF2120
COF2130
COF2140
COF2150
COF2160
COF2170

.COF2180
COF2190 -

COF2200
COF2210
COF2220
COF2230
COF2240
COF2250

COF2260 -

COF2270

- COF2280

COF2290
COF2300
COF2310
COF2320
COF2330
COF2340
COF2350
COF2360
COF2370
COF2380
COF2390
COF2400
COF2410
COF2420
COF2430
COF2440
COF2450
COF2460

¥

281



280
290

300

310

320.

A

NP=INIP+ (J=1) #NCW+K
DCP1=2,#GMY (NP)
XEE=XAVWNG (NP)
YEE=YAVWNG (NP)

CALL SURFORD

DCPD=vV

(AW XEE s YEE 4 VV N3}

DCP (NP)=NCP1+DCPD

CONTINUE
CONTINUE

IF. (ITRAKEJNF,1,AND,LL.EQ,1) GO .TO 250

CALCULATION OF INDUCED VELOCITIES AT END=-POINTS OF BOUND ELEMENTS
NEAR LEADING-FDGF

NAERO=0

CPC=0,5#(1e=COS(THT(1)))
DO 300 I=2sNSW
XEE=XLE(T)+CPC# (XTE(T)=XLE (1))

YEE=YLE(I)

CALL NEWVEL
1JyCONK9STaNSWI yNCWeNWNGoCTyCJ9CKeXLE yUUsVV o WW 4 ADUM,BDUM, CDUM 4 GAMA ,COF2650
2YLM)

COF2470
COF2480
COF2490
COF2500
COF2510
COF2520
COF2530
COF2540
COF2550
COF2560
COF2570
COF2580
COF2590
COF2600
COF2610
COF2620
COF2630

(C.THETPoXEEoYEEoZEEoXN,YN,XTF,YLE9C0NS,DUMMY CONTI,CONCOF2640

I1J=(1=-2)#NNCW+1
ST=SORT(1+ZBNYV (IJ)#82)
SD=ZRDYV (IJ)y /ST

VY (I)=vV

DCP-INTERPOLATION FOR BOUND ELEMENTS OF WING

CALL  INTGMY
CALCULATION OF DFECPREASE IN DCP-VALUES AT THE LEADING=EDGE

(NCWyNSW14DCPySNNyCOEF 4DUMMY (1) o DUMMY (NNCW))

DO 310 I=1lsNSW]
CNC(I)==2+*GMY (NWNG+T)

CONTINUE

FINAL DCP-VALUFS AT LARGER WING GRID
DO 350 .I=1y9NSW)

DO 340 J=1+NNCW

NP=(T1-1)NNCW+J

GMNW (NP) =COEF (1,1)

DO 320 K=1lsNCW

FK=K

AMI1=COS(FK&THT (J))
AMI2=AMI1*COEF (I,K+1)
GMNN(NP)"GMNW(NP)¢AM12

CONTINUE

COF2660
COF2670
COF2680
COF2690

COF2700

COF2710
COF2720

COF2730 -

COF2740
COF2750
COF2760
COF2770
COF2780
COF2790
COF2800
COF2810
COF2820
COF2830
COF2840
COoFa850
COF2860
COF2870

€8T



330
340

350

360

370

380

390

400

410

GMNW (NP) =GMNW (NP) Z(SIN(THT (J)))

IF (JJ.NF.D) GO TO 330

NGI=NWNG+I

GMNW (NP ) =GMNW (NP) +CNC(I)

CONTINUF

CONTINUE

CONTINUF

DO 360 I=1sNWNP

DCP (1)=GMNW (1)

DO 370 I=1sNWNP

CONTINUF

PIJ=PI/(2+%#FLOAT (NNCW))

WRITE (6+650)

IF (ITER.GL ,KU3) WRITE (ITEST650)

DO 380 I=1sNSW1

DO 380 J=lsNNCW

NP=(1=-1)#NNCW+J
CPCW=0,5%(1,«COS((2,#FLOAT (J)=1.)#P1J))
IF (ITER.GE ,KU3) WRITE (ITEST9660) CPCW,sCPSW1 (I),DCP(NP)
WRITE (6+660) CPCWeCPSW1(T)+DCP(NP) :
DO 390 J=lsNNCW

COSP(J)=COS ((2,#FLOAT (J)=1,)*#P1J)
EVALUATION OF SECTIONAL AND TOTAL AERODYNAMIC CHARACTERSTICS
CL=0,

CM=0,

ch=0,

CTT=0. ‘

D0 430 I=1sNSW]

SECCL (I)=0.

SECCD(1)=0..

SECCM(I)=0.

Ks=1

MSW=M1 (1)

NIM=0

IF (ITRAKE.NE 1. AND T.GT.M1(1)=1) GO TO 400
GO TO 410

KS=2 ,

MSW=M1 (2)

NIM=M] (1) -1

CONTINUE

PHIT=PI#FLOAT (1=-NIM)/FLOAT (MSW)

COF2880
COF2890
COF2900
COF2910
COF2920
COF2930
COF2940
COF2950
COF2960
COF2970
COF2980
COF2990
COF3000

COF3010 -

COF 3020
COF3030
COF3040
COF3050
COF 3060
COF3070
COF3080
COF3090
COF3100
COF3110
COF3120
COF3130
COF3140
COF3150
COF3160
COF3170
COF3180
COF3190
COF3200
COF3210
COF3220
COF3230
COF3240
COF3250
COF3260
COF3270
COF3280

%81



420

430

SPI=SIN(PHII) COF3290

DO 420 J=leNNCW COF3300
NP=(1-1)#NNCWeJ . COF3310
FT= SQRT(lo*ZRDXV(NP)**2¢7BDYV(NP)““2) COF 3320
FAC=(7RDXV(NP)#SS+CS) /FT ‘ ' COF3330
FAS=(-7BDXV (NP)#CS+SS) /FT : COF3340
SECCL(I)=SECCL(Y)+DCP(NP)#QI (J)*#FAC : COF3350
SECCD(T)=SECCD (1) +DCP (NP)#Q1I (J) #FAS ‘COF3360
SECCM(I)‘SECCM(I)-DCP(NP)*QI(J)“(XLN(I)*O S*C(I)*(l.-CoSP(J)))/CBACOF3370
1R/FT . COF 3380
CONTINUE . : COF339¢
SECCL(I)=SECCL(T)#PT/(2.#FLOAT (NNCW)) COF3400
SECCM(I)=SECCM(T)#PI/(2.2FLOAT (NNCW)) COF3410
SECCD(T)=SECCD(1)#PT/(2.,4FLOAT (NNCW)) : COF3420
NL=NWNG+1 COF3430
FAS=(-7BDXV (NL)#CS+SS) /FT COF 3440
FAC=(ZRDXV (NL)#SS+CS) /FT COF 3450
FT=SQRT (1++ZRDXV (NL) ##24ZRDYV (NL) ##2) . COF 3460
SECCL (I)=SECCL(T1)+CT(I)#®#FAC COF3470
SECCD(I)=SECCD(T1)=CT(I)#FAS _ COF3480
CL=CL+SECCL(I)#C (1) #SPI#CONST (KS) COF 3490
CM=CM+SECCM (1) #C (1) #SPI#CONST (KS) . COF3500
CD=CD+SECCD(I)#C(1)#SPI#CONST (KS) COF3510
CTT=CTT+CT(I)#C(T1)#SPI*#CONST (KS) ) ‘ COF3520
.'.Q...C.".0.....0...........O.....O..I....Q.0...................c0F3530
WRITE (7) CL4CM,CDsCTT . : COF3540
.00....'0..00000...0000000000000000...0.l..0.0.0...OQQQQOODOOOOOOOCOFaqu
WRITE (6+620) (T+SECCL(T),SECCM(T)4SECCD(T)oCT(I)oI=1,NSW]) COF3560
IF (ITERLGE ,KU3) WRITE (ITEST+620) (I4SECCL(I),SECCM(T)+SECCD(I),CCOF3570
1T(I)eI=14NSYI) . . COF 3580
WRITE (64630) CLCMyCD,CTT : COF3590
IF (ITER.GE ,KU3) WRITE (ITEST,630) CLsCMyCD,CTT COF 3600
NNCW1=NNCW+) , _ COF3610
CALL INTGMY (NNCWoNSW1,DCP,QNN¢COEF,DUMMY (1) 4DUMMY (NNCW1)) COF3620
REWIND 1 - COF3630
CALL SKIPR (1410) COF 3640
READ (1) (XLM(I)4CI(TI)9I=1,NSW]) COF 3650
EVALUATICON OF DCP AT CONSTANT X LOCATIONS : COF3660
DO 520 K=1sNRRR , , COF3670
XBR=XRARR (K) COF3680

IF (XBR.GE+PXL(NC+1)) GO TO 460 COF 3690

681



440

450

460

470

480

490

500

510

520
C

Ky=1

IF (XBR.LTeXLM(KY)) GO TO 450

KY=KyY+]

IF (KY,LFeNSW])

KY=KyY=1

BLOCAL= CI(KY)¢(PI(KY+1)-CI(KY))*(XBR «XLM(KY)) Z(XLM(KY+1)=XLM(KY))
GO TO 470
BLOCAL=PYL (NC+1)

KY=NSW1
CONTINUE

DO 490 I=leKY

GO TO 440

CJ(I)=CI(I)/BLOCAL
XC=(XRP=XLM(T))/C(I)
THTA=ARCOS (1 ,=2,#XC)
DCPN (I)=COEF(141)

DO 480 J=1sNNCW

DCPN(1)= DCPN(I)+C0EF(I,J+1)4COS(FLOAT(J)“THTA)
DCPN(I)=DCPN(T)/(SIN(THTA))

WHENEVFR THE NFGATIVE CP OCCURS AFTFR SPANWISE INTERPOLATION, THE
FOLLOWING CORRECTION wWILL RE MADE

IF (DCPN(I) ,GT.0,) GO TO 490
IF (I.EQ.I) GO TO 490
DX=CJ(T=1)-1,0
DY=DCPN(I=ly=0,

DYDX=DY/DX

DX1=CJ(I)=1.0
DCPR(T)=DYDx=#Dx1

CONTINUE ' .

IF (DCPN(1),LT.0,) GO TO 500
GO TO s10

DX=CJ(2) .

DY=NCPN(2) -0, %“OFPN(?)
DYDX=DY/DX

Dx1=CJ(1)

DCPN(I)“O-S*DCPN(?)«DYDX*DXI

CONTINUE

WRITE (F4640) XARy (CT (1) +CJ(T) DCPN (1) +1=],KY)
IF (ITER.GE KU3)
1)

CONT INUE
COMPUTE THE FORCF ON THE FREF SHEET SEGMENTS AFTER SATISFING

COF3700
COF3710
COF3720

COF3730

COF3740
COF3750
COF3760
COF3770
COF3780
COF3790
COF3800
COF3810
COF3820
COF3830
COF3840
COF3as50
COF 3860
COF 3870
COF3880
COF 3890
COF3900
COF3910
COF3920
COF3930
COF3940
COF 3950

COF 3960

COF3970
COF3980
COF3990
COF4000
COF4010
COF4020
COF4030
COF4040
COF4050
COF4060

WRITE (TTEST+640) XBRy (CI(I)eCJ(I)9DCPN(T)oI=1,KYCOF40T0

COF4080
COF4090
COF4l00

981



540

BOUNDARY CONDITION

IF (ITER,LT ,KU1+1) GO TO 610
SFAC(ITER) =0,

NCT=0

LL=1

L1=1

KS=2

KE=M1(1) =1

GO TO 540

LL=2
Li=M1(1)

KS=M1(1)+1

KF=MAXL

CONTINUE

NAERO=0

NCR2=NCOR (L) =2

DO 550 J=59NCR?

DO 550 I1=KS,KF

GMA=GAMA (NWNG+T)

NBT=0

NCON=1
XEE=0,5%(XE(TeJ)+XE(T9J+1))
YEE=0,5%(YE(T9J)+YE(I9J+1))
ZEE=0,5%*(ZE(14J)+ZE (T19J+1))

IF (J.EQeD) FZMINS(T)=0,504Z2E(TyJ+1)

Al

COF4110
COF4120
COF4130
COF4140
COF41S0
COF4160
COF4}70
COF4180
COF4190
COF4200
COF4210
COF4220

COFa&230

COF4240
COF4250
COF4260

COF4270

COF4280
COF4290
COF4300
COF4310
COF4320
COF4330
COF4340
COF4350

CALL NEWVEL (CoTHFTP,XEEsYEE9ZEE s XNy YNy XTE 4 YLE ¢ CONS o DYyMMY , CONT y CONCOF 4360

1J9C0NK,SIONSW1QNCWONWNGQCIoCJoCK,XLEpUUOVV,WHoCPCWIOXCP!YCP!GAMA’Y

2LM)
A(1)=XE(ToJel)=XE(I,J)
A(2)=YE(Todel)=YE(T,4J)
A(3)=Z7E(TsJe1)=7F(1,J)
GA(1)=GMA*®#A (1) /ARFA
GA (2)=GMA®A (2) /AREA
GA(3)=GMA®#A (3) /AREA
B(1)=uu

B(2)=vv

B(3)=ww

CALL CRSPRD (B,4GA,F)
FTX(1,J)=F (1)
FTIY(I,0)=F (2)

FTZ (I,J)=F(3)

COF4370
COF4380
COF4390
COF4400

"COF&410

COF4420
COF4430
COF 4440

COF4450

COF4460
COF4470
COF4480
COF4490
COF4500
COF4510

L81



550

560

CONTINUE
NSWS=NELM(L1)=NCOR(L])

NAERO=]

CFTX=0,

CFTY=0.

CFTZ=0n,

FCXY2=00

DO 560 I=1sNSWS5

TI=NCOR(L1) 41

NCON=(L1=1)+1

IF (NCON,GE,KE) NCON=KE

NBT=1

XEE=0,5# (XE(L19TI=1)+XE(L1,1II))
YEE=0,5#(YE(L14TT=1)+YE(L1,II))
ZEE=0,57(ZE (L1, II-I)%?E(LI 11))
GMA=GT (NCON)
A(1)=XE(L1oTI)mXE(L1,II=1)
A(2)=YE(L1oITI)=YF(L1,II=1)
A(3)=7F(L19T1T)=7F (L1,11~1)

COF4520
COF4530
COF4540
COF4550
COF4560
COF4570
COF4580
COF4590
COF4600
COF4610
COF4620
COF4630
COF 4640

COF4650

COF4660

COF4670

COF4680
COF4690
COF4T700

CALL NEWVEL (CaTHETP,XEE,YEEsZEE ¢XNyoYNoXTE,YLE y CONS,DUMMY 4 CONT s CONCOF4T]0

1J9CONK9519NSWIoNCNyNWNGoCI.CJ¢CK9XLE;UU’VV.NHoCPCHlgXCP’YCPoGAMAgYCOF4720'
2LM™)

GA(1)=GMA®A (1) /AREA
GA (2)=GMA#A (2) /AREA
GA(3)=GMA®*A (3) /AREA
B(1)=uuU.

B(2)y=vv

B(3)=ww

CALL CRSPRD (B4GAsF)

FCXYZ= FCXYZ+SQRT(F(l)ﬁﬂ?oF(Z)*“2¢F(3)“¢2)

CFTX=CFTX+F (1) .
CFTY=CFTY+F (2)
CFTZ=CFTZ+F (3).
CONTINUE

CFTXYZ= SGRT(CFTX¢*?¢CFTY“*?¢CFTZ““?)

CFCORE (LLYITER)=CFTXYZ
TFTX=0,

TFTY=0,

TFTZ=0,

FSXYZ=0. |

DO 580 I=KS,KE

COF4730
COF4740
COF&4750
COFa4760
COF4770

COFAT780

COF&4790
COF4800
COFs4810
COF4820
COF4830
COF4840
COF4850
COF4860
COF48T70
COF4880
COF4890
COF4900

COF4910
COF4920

88T



570
5e0

590

600

610

620

6490

650

660

“
A 8

NCC=NCOoR (I) -2 . ’ COF4930

DO S70 J=bsNCC ‘ COF4940
TETX=TFTX+FTX(T,J) ‘ ' : COF4950
TETY=TFTY+FTY (1,J) ‘ COF4960
TFTZ=TFTZ*tTZ(1,J) COF4970
FSXYZ= FSXYZ+SQPT(FTX(I,J)*#2+FTY(I.J)“*Z#FT?(I.J)#*Z) COF4980
CONTINUE COF4990
CONTINUE - COFS000
TFXYZ= SOPT(TFTX**?&TFTY“*?+TFTZ“*2) . : COFS010
FHS(LLLITER)=TFXYZ COFS020
SFAC(ITER)=SFAC(ITER)+ (FCXYZ+FSXYZ) : COF5030
IF (TTRAKE.NF,1.,AND.LL.FQ.1) GO TO 530 _ COFS040
IF (ITER.EQ,KU3) GO TO 600 . COFS050
IF (ITER,GE,KU3+1) GO TO 590 ' ' : COF5060
GO TO 610 COF5070
CONTINUF ' _ COF5080
IF (SFAC(ITER),LF.SFAC(ITER=-1)) GO TO 600 : COFS090
REWIND ITEST g ‘COFS100
NSTOP=1 o ’ COFS110
MITER=ITER , . - COFS5120
GO TO 610 | , COF5130
I=ITESTY COFS5140
ITEST=1G00D ‘ COFS150
1600D=1 - COFS160
NSTOP=0 . ' COFS5170
REWIND ITEST ' : COFS5180
CONTINUE . ~ COF5190
RETURN : COFS5200
' COF5210
FORMAT (1H1,//49X+20HSECTIONAL PROPFRTIES, /.9x.2ouvoéun*aﬁﬁﬁﬁﬁﬂaoécorszao
1***4.//.9Xo38H1 cL cM ; cn CTs/ 99Xy 38Ha COF5240
2 un : 4 #a #8,79(11094F10,5)) : COF5250°

FORMAT (1H ,/,9X423HTOTAL LIFT COEFFICIENT=,F10, 54/19%s34HTOTAL PICOF5260
1TCHING MOMENT COEFFICIENT=,F10,54/99X+s23HTOTAL DRAG COEFFICIENT=.FCOF527O

210.54/49X925HTOTAL THRUST COEFFICIENT=4F10,5) COF5280
FORMAT (1H ,//434H SPANWISE PRESSURE AT CONSTANT X=,F10.59798Xy25HCOFS5290
1y 2Y/B(LOCAL) DELTA=CP4/9(1X92F104542X4F10,5)) v COFsS300
FORMAT (1H1,4//45X921HDELTA=CP DISTRIBUTION /95X s21Hesnat bR st Rt eaCOF53] 0
14#nusn,/y30H X/C 2yY/B DELTA=CP,/430H ahe o#2COF5320
2% #apaattitn) COF5330

FORMAT (1H ,3F10,5) COF5340

68T



10

. 20

30
40

e NeNe]

END

SUBROUTINE INTGMY (NCW,NSW19SGMsSNNyCOEF oF,THETA)
SETS P COEFFICIENTS OF A MATRIX FOR DCP~INTERPOLATION
DIMENSTON SGM(1), SNN(1)y F(1)s THETA(l)o COEF (NSW1s1)
PI=3,14159265

N1=NCW+1

FN=NCW

DO 40 I=1sNSW1

DO 10 J=1lseNCW

NK=(I-1)#NCWe+y

FJd=J

THETA (J)=(2,#FJ=1,Y#P L/ (2 4FN)

F(J)=S6M (NK) sSNN (U

DO 30 J=1sN1

COEF (1,J)=0,

Fd=J

DO 20 K=1sNCw
COEF(T4J)=COEF (1 4J) +F (K)YHCOS((FI=Y Y #THETA (K) )

IF (J.EQel) COEF (IoJ)=COFF (1eJ)/FN

IF (J.NEGJL) COEF(qu)“COFF(I;J)‘?./FN

CONTINUE

CONTINUE

RETURN:

END'

SUBROUTINE SURFSET (N3 ¢XeYeWeIWK)
SET P PROGRAM FOR SURFACE SPLINE

WRITTEN BY - ROBEPT Nty DESMARATIS, STRUCTURES AND DYNAMICS DIV,
LANGLEY RFESFARCH CENTERy HAMPTON, VA,23665

DIMENSION X(T)y Y(I}y WNIeIYs IWK(T)
E=1.,F=10 :
NZ=1

N=N3=3

N1=N+Y

N2=N+?

N4a=N3+1]

COF5350=~

INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT

INT

INT
INT
INT
INT

INT

INT
INT

INT

INT

SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF

10

. 20
30 -

40
50
60
70
80
90
100
110
120

130

140
150
160
170
180
190
200
210
220
230-

10
20
30
40
50
60
70
80
90
100
110

06T



10

20

RN=1./N
N37=N3+NZ
N73=N7+3

COMPUTE SCALING PARAMETERS, UBoUXoUY VB VX 4 XY

XB=0,

YB=0 .

PXX=0,

PXY=0,

PYY=0,

TH=0,

DO 10 TI=19N
XB=XB+X(I)
YB=YB+Y (1)
PXX=PXXeX(Iyex (1)
PXY=PXY+X(I)s#y(T)
PYY=PYY+Y(I)nyY (1)
XB=RN#XB
YB=RN#YB
PXX=RN#PXX=XB#XB
PXY=RN&PXY=XB#YR
PYY=RMN#PYY=YRB&#YR

IF (PXYJNE.0Q) TH=,S5#ATAN2(2.4PXYsPYY=PXX)
CT=COS (TH)

ST=SIN(TH)

C2=CT+#CT

CS=2,#CT#ST

S2=ST#S&T _ .
SU=1,/SART(PYX#C2=PXY#CS+PYY®#S2)

SV=1,/SQRT(PXX#S2+PXY#CS+PYY#C2)

UX=SuU#CT '

UY==SU#ST

VX=SV&ST

VYssvacT

UB== (UXx#XB+yysvYR)

VB== (VX#XB+yyayR)
‘PUT 7 INTO ITS W LOCATION

I1Z=N#N7 A

DO 30 J=N&49IN137Z

DO 20 I=193

W(I.J)=0

DO 30 I=49N3

SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF

SRF

SRF
SRF
SRF
SRF
SRF
SRF

SRF.

SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520

161



40

50

70

W(TJN37+N&=J)=W(TZ41) .
1Z7=17=1 ' -

PUT 14UeV (SCALED XoY) INTO THEIR W LOCATIONS
DO 40 J=N1sN3 Co '
DO 40 I=1+3
W(IsJ)=0
DO S0 J=1N
JB=N4 =Y
W(l’d)zlo
W(JBeNT)=W(]14J)

W(24J)=UB+Uxux (J)+UYRY (J)
W(JByN2)=WI(2,U)
W(3eJ)=VB+VXHX (J)+VYHY (J)
W(JBsN3)=W(3,J)

DO 60 J=19N

JB=N4 =y

COMPUTE H MATRIX IN W
DO 60 I=49+JB
IB=N4=1
R2-<w<2.d>-wc2,18))»»2+(W(3.u)-wc3.re))°#2
W(l,J)=P 2“ALOG(R?¢E)
W(JBsIR)=W(T,J)

SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF

-SRF

SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF

MATOPS IS THE GY%TEM LIHPAPY ROUTINE FOR SOLVING LINEAR EQUATIONSSRF

N31=N3+1
CALL MATINV. (N? N3oNo19N(19N31)oloDETvISCoIHKoIWK(N4))

PUT SelleV IN LOW W
W(lel)=N3#(3,4N27)
W(2+1)=N
W(3,1)=E
DO 70 TI=1sN
W(I¢3ol)—
W(Ic2)-UB*UX*X(I)*UY*Y(I)

W(Iy3)=VB+Vxax(I)sVysy ()

W(N1s?)=UB

W(N2e2) =UX

W(N3,2)=UY

W(N1+3)=VB

W(N2,3)=VX

W(N3,3)=VY .
IF (N7.EQs0) RFTURN
DO 80 J=4sN73

SRF
SRF
SRF
SPRF
SRF
SRF

- SRF

SRF
SRF
SRF
SRF
SRF
SRF
SRF
SRF

SRF

SRF
SRF

530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740

750

760
770
780
790
800
810
azo0

830

840
850
860
870
880
890
900
910
920
930

¢6T



e NeNe!

10

OO0

000

DO 80 I=1sN3
LEFT SHIFT A,B MATRICES N COLUMNS
W(Iod)=W(loNe+U)
RETURN
END

SUBROUTINE SUPFORD (WeXPyYPyZPyN3)
SURPFACE SPLINF INTERPOLATION (ORDINATES)

WRITTFN By - ROBERT N, DESMARAIS, STRUCTURES AND DYNAMICS DIV,

LANGLEY RESEARCH CENTER, HAMPTON, VA,23665
DIMENSION W(N3,1) ’
N=N3=-3
N1=N+1
N2=N+2
U= w(N1,2)+w(N2.?>*xp+W(N3 2)#YP
V=W (N143)+W(N243)#XP+W (N3, 3) #YP
ZP=W (N1 s4) *W (N2 44) #114W (N3 ,4) #V
DO 10 I=1eN
R2=(U=W(T92))e#2s (VoW (143)) 842
ZP=7P+W(194)#R2#ALOG (R2+W (351))
RETURN
END

SUBROUTINE MATTNV (MAXeNysAsM¢BsIOPDETERM,ISCALE2IPIVOTIVWK)
MATRIX TNVERSTION WITH ACCOMPANYING SOLUTION OF LINEAR EQUATIONS
PROVIDED BY ~ ANALYSIS AND COMPUTATION DIVISION

LANGLEY RESEARCH CENTER

HAMPTON, VA, 23665
DIMENSION IPTVOT(N)¢ A(MAX4N)y B(MAXyN)y IWK(MAX,2)
EQUIVALENCE - (TROWsJROW) s (TCOLUM,JCOLUM)y (AMAX,T,SWAP)

INITIALIZATION

ISCALE=0
R1=10,0%#100
R2=1,0/R1
DETERM=1,0

SRF
SRF
SRF
SRF
SRF

FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD
FRD

MAT
MAT
MAT
MAT
MAT
MAT
MAT

MAT

MAT
MAT
MAT
MAT
MAT

MAT-

940
950
960
970
980~

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160~

10
20
30
40
50
60
70
80
90
100
110
120
130
140
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OO0

20
30
40
50
60

70

OOO>
=]

90

100

110

120

130

DO 10 J=1»N
IPIVOT (J)=0
DO 370 I=1lsN

SEARCH FOR PIVOT ELFEMENT

AMAX=0,0

00 60 J=19N

IF (IPTVOT(J)=1) 20,60,20

DO S50 K=19sN

IF (IPIVOT(K)=1l) 30,504410 '
IF (ARS(AMAX)<ARS(A(JsK))) 40050450
IROW= -

ICOoLUM=K

AMAX=A (JoK)

CONTINUE

CONTINUE ‘

IF (AMAX) B0,70.80

ISCALE=0
GO TO 410 : .
IPIVOT(ICOLYM)=TPIVOT (ICOLUM) +1

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

IF (IpPOW=-ICOLUM) 90,130+90
DETERM==DETERM .
DO 100 L=1sN o
SWAP=A (IROW,L) :
A(TROWSL)SA(TCOLUMYL)
A(ICOLUM,L)=SWwAP

IF (M) 130+130,110

DO 120 L=lsM

SWAP=R (TROW,L )
B(IROW,1.)=B(I1COLUM,L)
B(ICOLUM,L)=SWAP
IWK(T41)=1R0oY
IWK(I,2)=1CoLum _
PIVOT=A(ICOLUM,ICOLUM)
IF (I0OP.FQel) GO TO 270

IF (PIVOT) 1404705140

MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT

MAT

MAT
MAT
MAT
MAT
MAT
MAY
MAT
MAT
MAT

150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

390.

400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550

6T



160

170
180
190

200
210

230 .

240

250

260

270
280

290

300
310

SCALE THE DETFRMINANT

PIVOTI=PIVOT

IF (ABS(DETERM)=R1) 17041505150
DETERM=DETERM/R1

ISCALE=ISCALE+] ‘

IF (ARS(DETERM)=R1) 20041604160
DETERM=DETERM/R] .
ISCALE=ISCALE+]

GO TO 200 ‘ '
IF (ARS(PETERM)-R2) 180,180,200

DETERM=DETERM«=R}

ISCALF=ISCALE~]

IF (ABS(DETERM)=R2) 1904190,200
DETERM=DETERM#R]
ISCALE=ISCALE=-1

IF (ABS(PIVOTI)~R1) 230,2104+210
PIVOTI=PIVOTI/R]
ISCALE=ISCALE+]

IF (ARS(PIVOTI)=R1l) 260+:2204+220
PIVOTI=PIVOTI/R) '
ISCALF=ISCALE+}

GO TO 260

IF (ARS(PIVOTI)=R2) 240,240,260
PIVOTI=PIVOTI#R])
ISCALF=ISCALF=-1 .

IF (ARS(PIVOTI)=R2) 25042509260
PIVOTI=PIVOTI#R]
ISCALFE=ISCALE=]
DETERM=DETERPM#PIVOTI

DIVIDE PIVOT ROW BRY PIVOT ELFEMENT -

IF (PIVOT) 280,704280
A(ICOLUM,ICOLUM)=1,0

DO 290 L=lsN .
A(TCOLUM,L)=A(TICOLUM,LL)/PIVOT
IF (M) 320+320,3n00

DO 310 L=1lsM ;
B(ICOLUM,L)=R(ICOLUM,L)/PIVOTY

MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT
MAT

MAT

MAT
MAT

MAT

MAT
MAT
MAT
MAT
MAT
MAT

. MATY

MAT
MAT
MAT

MAT

MAT
MAT
MAT
MAT
MAT
MAT

MAT

MAT
MAT
MAT
MAT

560

570 .

580
590
600
610
620
630
640
650
660

670 .

680
690
700

‘T10

720
730
T40
750
760
T70
780
790
800
810
820
830
840
850
860
870
880
890

900 .

910
920
930
840
950
960
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340

- 350
360
370

380

390
400
410

REDUCE NON-PIVOT ROWS

DO 370 L1=1,N

IF (L1=-ICOLUM) 330,370,330
T=A(L1,ICOLUM) .
A(Ll,TCOLUM)=0,0

DO 340 L=1sN
A(LI’L)-A(LI.L)-A(ICOLUMqL)*T
IF (M) 370+370,350

DO 360 L=1leM
B(L1oL)=B(L1,L)=B(ICOLUM.L)®T
CONTINUE

INTERCHANGE COLUMNS'

DO 400 I=1lyN
L=N+1=~1

CIF (TWK(Ls1l)-TWK(L+2)) 380,400,380

JROW=TWK (Ls1)
JCOLUM=IWK (L,42)

DO 390 K=1lsN

SWAP=A (KoJROW)

A (Ko JROW)TA (K9 JCNLUM)
A(KoJCOLUM) =SWAP
CONTINUE .
CONTINUE

RETURN

END

" OVERLAY (LEVSP,5,0)

PROGRAM NEWSHAP

MAT 970
MAT 980
MAT 999
MAT1000
MAT1O010
MAT1020
MAT1030
MAT1040
MAT1050
MAT1060
MAT1070

MAT1080 -

MAT1090
MAT1100
MAT1110

MAT1120 -

MAT1130
MAT1140
MAT1150
MAT1160
MAT11T70
MAT1180 -
MAT1190
MAT1200
MAT1210
MAT1220

MAT1230 -

MAT1240
MAT1250~

"NSP 10

NSP 20

SETS UP DIMENSIONS FOﬁ COMPUTING THE NEW LOCATIONS OF LEADING=EDGENSP 30

AND TRAILING=-EDSGE VORTICES BY MAKING THOSE FORCE-FREE

COMMON D (1)

COMMON /ALLI/ NSWyNSW1sNCW,NWNG4JNCPTTL
COMMON /ABC/ er(1o.40).PYE(1o.40).PZF(lO.aO).PXXF(II.EO)..
IPYYE<11.20).p7ZFc11.20).NMAx.NNMAx.NCONTs

LC=1

NSP 40
NSP 50

NSP 60
NSP 7o

NSP 80
NSP . 99

96T



LTHETP=LC+NSW] NSP

LXN=LTHETP+NSW) ' ' NSP
LYN=LXN+2#NWNG _ ' : : NSP
LXTE=LYN+2%NWNG NSP
LXLE=LXTE+NSW NSP
LYLE=LXLE+NSW : : NSP
LCONS=LYLE+NSW N NSP
LSI=LCONS+NsW] , NSP
LXCP=LSI+NCy NSP
LYCP=LXCP+NCPTTL : , NSP
LCI=LYCP+NCPTTL ' NSP
LCU=LCI+NWNG NSP
LCK=LCJ+NWNG NSP
LCONI=LCK+NWNG ' NSP
LCONJ=LCONL+NWNG NSP
LCONK=LCONJ+NWNG : _ NSP
LDUMY =L CONK+NWNG A NSP
LGAMA=1 DUMY + 8 #NWNG _ _ , NSP
LGML=LGAMA+NCPTTL NSP
LYLM=1.GML+NSW]1 - L ' NSP
LCPCW=LYLM+NSW] , - NSP
LNEXT=LCPCW+NSW NSP
LNEXT=21#NWNG+144NSW+NCW=9 NSP

CALL NEWELM (D(LC).D(LTHFTP)9D(LXN)oD(LYN),D(LXTE).D(LXLE)9D(LYLE)NSP
1sD(LCONS) 9D (LST) 4D(LXCP) 9D (LYCP)sD(LCI) 9D(LCU) +D(LCK) +N(LCONTI) 4D (LNSP
2C0NJ)9D(LC0NK)qD(LDUMY)gNWNGyNCPTTLoNGNloNSW.NCHoﬁ(LGAMA)9D(LGML)9NSP

- 3D(LYLM) +D(LCPCW)) NSP
RETURN o - A : NSP
END : ‘ NSP

SUBROUTINE NEWFLM (C,THETP, XN;YN.XTE.XLE.YLE,CONS§SI.xcp.YCP CI,CJUNLM
l, CK,CONI.CONJ.CONK,PUMMY.NNNG NCPTTL NSW14NSWoNCW,GAMA,GML 9 YLMeCPCNLM

2W1) NLM
COMPUTES THE NEW LOCATIONS OF LEADING EDGE AND TPAILING-EDGE NLM
VORTICES BY MAKING THOSE FORCE-FRFF NLM
COMMON /INDEX/ IND , L NLM
COMMON /GM/ ITER o NLM
COMMON /LOC/ FU1,FU2,XEND, PXL(S)-PXT(S),PYL(S) ICL NLM

COMMON /GENCF/ Ml(S),NN(?).YBREAK(S)9CH(9O)oSJ(31.3)9MJH1(2)o NLM

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

260 .

270
280
290
300
310
320
330
340
350
360
370
380~

10
. 20
30
60
50
60
70
80
90
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IMUW2(2) sWIDTH(5) « SWEEP (60) yNTS4NC NLM

COMMON /LANDA/ FGMA]1,FBDA],FGMA,CLS NLM
COMMON/CAMB/ TCAMyTIM(10)9XT(10921)«AAM(10420)4BEM(10+20) NLM
1CCM(10420) sDNM(10+20)9YT(10),,2BDX(200),ZBDXV(200) NLM
COMMON /TIPVX/ XTIP(15430)4YTIP(15930)+sZTIP(15430),NTLM(15) «NTMAX NLM
COMMON /NCTT/ NCToyNCONJNBT,NCOR(15)sKU1+NFSH(15) +KUC : NLM
COMMON /ABC/ XE(10940)9YE(10440)9sZE(10040)4XXE(11,20), NLM
1YYE(11920)9ZZE(11920) +NMAX 4NNMAX 4NCONTS NLM
COMMCON /0ABC/ DXE(10440) oDYE(10940)9sDZE(10,440) . . NLM
COMMON /ALLRRB/ AX(210)9sZMINSJNELM(11) yNNELM(12) "NLM
COMMON /L 0Csp/ FTANTY(IOalq)vFTANT7(10 15) yCTANTY (4042) o+ CTANTZ (404NLM
12) NLM
COMMON /INFAy/ FvT(ZO).F?T(?O).FYI(40).FZI(40).VXI(40) oy VYI (40) s VZINLM
1(40)+FXT(20) 4 TFORCE (20) NLM
COMMON /MDFAy/ FYP(40929?)9FZP(409?92) . _ _ NLM
COMMON /ALLRA/ TTL(16)+ALPHAZSINAGAA(9)4PTI,AB(2) yHALFB,AREA NLM
COMMON /AERO/ NAERO,MAXL ¢MAXW ISPAN, ISFqITRAKF I1scC NLM
COMMON /XSTN/ XBRR(25) NLM

DIMENSTON DUMMY (1)4 CONI(1). CONJ(l)o CONK(1)s CI(1)y CJ(1), CK(1)NLM
1o C(1)y THETP (1), XTE(1)s XLE(1)s YLE(1)y CONS(1), SI(1)s XCP(1l), NLM
2YCP(1)y GAMA (1), GML(1)s YLM(1)y cpcw1(1). XN (NWNG42)e YN(NWNGy2) oNLM

3A(3),B(3)F (3) NLM
DIMENSTION FTX(10410)sFTY(10910)9FTZ(10+10)4SFRDA(40+2)9SFGMA(40,2)NLM
COMMON /COEFF/ CLoF7MINS (10} 9FHS (2410) yRATIOS (2510) NLM
1CFCORE (2910) yRATIOC(2410) NLM
OIMENSION GT(ln)-GA(3).xB(ao.?).YB(40.?).28(40.2) NLM
DIMENSION FSIN(4)9XE1(10540)9YEL(10940)9ZE1(10,40) NLM
DIMENSTON XE2(10440),YE2(10940)97E2(10440),TOS(15) NLM
o.o.t.oo"‘olodno.to.0.00000..000.0@.0(0O..Q....o......t.oo....oo.NLM
REWIND 1 , T NLM
CALL SKIPR (1.7) - = : ; NLM
READ (1) (C(I)eT=1sNSW]) ; : NLM
READ (1) (THETP(T)sI=14NSW1) - , NLM
READ (1) (XTE(I)4XLE(I)sYLE(T)yI= 1.Nsw> : NLM
READ (1) (XLMaYLM(I)sI=1,4NSW]) - . o - NLM
READ (1) (CONS(T)sT=1,NSW1) o ' . NLM
READ (1) (SI{Y)4ACyI=)eNCW) : : ‘ ' "NLM
READ (1) (XCP(I),YCP(I)sI=1sNCPTTL) . , NLM
READ (1) ((XN(IoJ)oYN(Iod)oJ 142) 1= I,NWNG) - NLM
CALL SKIPR (1,2). o NLM

READ (1) (CPCW1(T)sT=14NCW) 4 NLM

100
110

120 -

130
140
150
160
170

180

190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470

480 . .

490
500

86T



10

30

40

REWIND 2

READ (2) (GAMA(T)+T=1,NCPTTL)

REWIND 3

READ (3) (GML(TI)4I=1,NSW1)
BHALF=]1,25%HALFSB

ATL=1,~0,1"FLOAT (ITFR)

IF (NCONTSNE,0) ATL=0,75

IF (ATL.LT.0,75) ATL=0,75

BTL=1,-ATL

IF (ITER,LE,KUl) GO TO 70

KUS=KU]+1

KU6=KU] +2

KU7=KU]1+3

NSW1=MAXL

DO 20 T=1sNSW]

GT(I)=0,

Kl=1

IF (ITRAKEWNE.1,AND.I.GE.M1(1)) Kl= Ml(l)
GT (1)=GT (I)+GAMA(NWNG+K1)

Kl=K]e+1

IF (K1,6T.l) GO TO 20

GO TO 10

CONTINUE

COMPUTATIONS OF PELAXATION PARAMETERS FOR THE CORE
ALPA=ALPHA®#180,/P1

ALPHB=ALPHA o

IF (ALPA,LT,10,) ALPHR=10,4PI/180,

IF (ITFR,EQ.KUS) GO TO 30

IF (ITERP,EQ,KU6) GO TO 40

IF (ITER,GE_ KUT) GO TO 70

CONTINUE

FBDA=0,

FGMA=0,

IF (CL,GT.CLS) FRDA=« (CL=CLS)*SIN(ALPHA)/CLS
FBDA=2,#FBDA

IF (CL.LT+CLS) FGMA=-1, q»(cL=-CL)/(CLS*TAN(ALPHB))

MODEL

IF (CLJLTeCLS.AND.ALPA,LT,20,.AND, ALPA,GE,10,) FGMA=0,54FGMA

IF (CL.LToCLS.ANDLALPA,LT,10,) FGMA=0,50#FGMA
FGMA1=FGMA
GO TO 60

_ CONTINUF

NLM

NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM
NLM

NLM

510
520
530
540
550
560

S70

580
590
600
610
620
630
640
650
660
670
680
690
700
710
720

730 .

740

750 -

760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
S10

- 66T



50

60

70

e NeNel

FBDA=0,

FGMA=0,

FGMA1=0,

IF (ICL.EQel) GO TO 50
FBDA=~ (CL=CLS) #SIN (ALPHA) /CLS
GO TO 60

FGMA=0,75% (CL=CLS)/ (CLS#TAN (ALPHR)) -

FGMA1=FGMA

CONTINUE o

IF (CL.GT«CLS) CONST=FBDA

IF (CL.LT«CLS) CONST=FGMA]

IF (CL.,GT.CLS) TCL=1

IF (CL,LT.CLS) ICL=0

CONTINUF

'IF (ITER.EQ,kKU1) GO TO 220

IF (ITER,GT,KU1Y GO TO 260
DIFFUSFED VORTEX FTILAMENT MODEL

CALCULATION OF THE COORDINATFS OF LEADING-EDGE -ELEMENTS BRY

SATISFYING FORCE-FREF CONDITION
NBT=0

DO 120 J=5sNMAX

DO 120 I=2sMAXL

‘NCON=1

K=NELM (I)=1

TF (J.6TJK) GO TO 120
XXX=XE (T 4J*1Y)

YYY=YE (143%7)

2ZZ=7E (1,J+1)

DLS'QQPT((XF(ToJ+1)-XF(Iod))““?+(YE(I;J#1)-YF(I.J))““2¢(ZF(19J*1)-NLM1200

1ZE(T4J))#%2) :

XEE=(XF (I o)« XFi(Tde1)0).72.,
YEE=(YF (1o ) +¥E{(Tod+N1072,
ZFE‘(?F(I'J)¢7F(IwJ+10)/2.

~NLM 920

NLM 930
NLM 940
NLM 950
NLM 960
NLM 970
NLM 980
NLM 990
NLM1000
NLM1010
NLM1020
NLM1030
NLM1040

NLM1050
NLM1060
NLM1070

NLM1080

NLM1090

NLM1100
NLMIllo0

NLM1120

NLM1130

‘NLM114o0
‘NLM1150

NLM1160
NLM1170

NLM1180

NLM1190

NLM1210
NLM1220
NLM1230

NLM1240
‘CALL - NEWVEL. TaTHETPoKEFyYFFw?EEwXN@YNoXTEyYLE ‘CONS yDUMMY 3 CONI o CONNLLM1250

1J e CONK,4SIT ’NqV”.QNCWQNWN('QCT9CJQPK’XLF’UUQVV.NW CPCHI s XCP s YCP oGAMA , YNLM1260

2LM)

‘Uvws= sopT(UU*uU+vv*VV+ww¢ww)

IF (JLEQ,S) ‘GO TO 8n

VVA=ATL #VVZUVW

WWASATLoWW/AUVW
DLY=VVA#DLS+BTL#(YE(T9J+1)=YE(19J))

NLM1270
NLM1280
NLM1290

NLM1300
NLM1310

NLM1320

00¢



80

S0

100

110
120
130

DLZ=WWA#DLS+BTL# (ZE(T9eJ+1)=ZE(14J))
GO TO 90

CONTINIE

VVA=0,5#VV/VW

WWA=0 ,54#WW/yvw

DLY=VVA#DLS+0,54 (YE(I,J+1)=YE(TsJ))
DLZ=WWA#DLS+0,54 (ZE(T9J+1)=ZE(1,4J))
GO TO 100

CONTINUE

IF ((DLZ/ULS),GT.SINA) DL7=DLS#SINA
CONTINUF

YINT=YE (IsJ)+DLY

ZINT=ZF (T9J)+DL7

IF (YINT.LE,YF(2,5)) YINT=YE(245)
IF (YINT,GE _RHALF) YINT=RHALF

IF (ZINT.LE,ZMIN) ZTINT=ZMIN
DLY2=YINT=YE (1,J)

DLZ2=7ZINT=ZE (1,J)
DLX22=DLS*ULS=DLY2#DNLY?=-DL72%DLZ2
IF (DLX22.LE.0,) DLY2=DLY?2/2,.

IF (DLX22.LE,0,) DLZ2=NLZ2/2.

DLX2=SQPT (DLS#DLS=DLY2#DLY2=-DLZ2#DLZ2)

XE(TI 4 J+1)=XE(TIoJ)eDLX?
YE(ToJ+1)=YE(T4J)+DLY?
ZE(I14J+1)=ZE(14J)+DLZ2
DX=XF (ToJ*+1)=xXX

DY=YF (IyJ*1l)=vYY
DZ=7E(IeJ*1)=227
Je=Jds+2’

KP=K+)

IF (J2,GT«KP) GO TO 120
DO 110 JK=J2,KP
XE(I4JK)=XE (T 4JK) +DX
YE(ToJK)=YE(ToJK) «DY
ZE(ToJK)=ZE(T4JK)+DZ
CONTINUE

CONTINUE

CALCULATION OF THE COORDINATES OF WAKE ELEMENTS BY SATISFYING

FORCE=FREE CONDITION
NAERO=0 :
CTL=0.5

Al

NLM1330

NLM1340

NLM1350
NLM1360

NLM1370
NLM1380
NLM1390

NLM1400

NLM1410
NLM1420
NLM1430
NLM1440
NLM1450
NLM1460

NLM1470

NLM1480
NLM1490
NLM1500
NLM1510
NLM1520
NLM1530
NLM1540
NLM1550
NLM1560
NLM1570
NLM1580

NLM1590 .

NLM1600
NLM1610
NLM1620
NLM1630
NLM1640
NLM1650
NLM1660
NLM1670
NLM1680
NLM1690
NLM1700
NLM1710
NLM1720
NLM1730

102



DTL=1,-CTL

NCON=0

NBT=0

DO 16n J=lsNNMAX

DO 160 I=Z2sMAXW
NCT=1 .
K=NNELM(I)=1 oo
IF (J.GT.K) GO 10 160
XXX=XXF (I9Jdel)
YYYSYYE(ToJdal)
222=77E(1sJds1)

NLM1740
NLM17S0

NLM1760 .

NLM1770
NLM1780
NLM1790
NLM1800
NLM1810
NLM1820

NLM1830
NLM1840

WLS=SORT ((XXE (I, J*l)-XXF(I-J))*“2#(YYE(IvJol)-YYE(I,J))*“EO(ZZE(I,NLMIBSO

1J+1)-77E(19J))*%2)

XEE=(XXE(Lod)+XXF(Tad+1)) /2.
YEE=(YYE(IoJ)+YYE(T4U+1)) /2,
ZEE=(7ZE(19J)+Z27F (1,J+1)) /2.

NLM1860
NLM1870
NLM1880
NLM1890

"CALL NEWVEL (COTHETP,XFE’YEE’?EE’XN’YN’XTEQYLE CONS DUMMY yCONT ¢ CONNLM1900
1J9CONK ST osNSW14NCWoeNWNGCT, CJQCKQXLEQUUQVV,NWOCPCNIQXCPQYCPoGAMA.YNLMIQIO

2LM)
uvws= SORT(UU#UU¢VV*VV+NN*HW)

IF (J,FO,1) GO.TO 150

VVASCTL#VV/UVW

WWASCTL#WW/UVW

DLY= VVA*WLS¢DTL¢(YYF(I.J*I)-YYE(I.J))
DLZ=WWA#WLS+DTL#(ZZF (T eJ+1)=ZZE (T4J))
IF ((DLZ/WLS),.GT.SINA) DL? WLS®SINA
YINT=YYE (1eJd)+PLY

IF (YINT.LE (YLF(2)/2.)) YINT=YLE (2) /2.
1F (YINT.GE.PHALF) YINT=RHALF .
DLY2=YINT=YYE(1,J)

DLZ2=nLZ
DLX22=WLSH*WLS=DLY2#DLY2-DL724DLZ2

IF (DLXx22.LF,0,) DLYP=DLY?/2,

IF (DLXx22.LE,0,) DLZP=DLZ2/2. :
DLX2= snRT(WLsaqu—oLY?*DLY?-DLzzoane)
XXE(ToJ+1)=XXE(T4J)+DLX2 :
YYE(To3J+1)=SYYE(ToJ)+DLY?
ZZE(14J+))=77ZE(T+J)+DLZ2
DX=XXF(IsJ+1)=XXX

DY=YYE (IeJ*+1)=YYY

NZ=Z7E(TsJ+1)=777

NLM1920
NLM1930

NLM1940

NLM1950
NLM1960
NLM1IOT0
NLM1980
NLM1990

NLM2000
 NLM2010

NLM2020
NLM2030
NLM2040
NLM20S50
NLM2060

NLM2070 -
. NLM2080

NLM2090
NLM2100
NLM2110

NLM2120

NLM2130
NLM2140

- z0z



140
150
160

Jes=J+2?2

KP=K+} .

IF (J2.6T«KP) GO TO 150
DO 140 JK=J24KP

XXE(T o JK)SXXF (T4JK) +DX
YYE(I«JK)SYYE (14JK) DY
ZZE(14JK)SZZE(14JK) +DZ
CONTINUE

CONT INUE

CALCULATION OF THE CONORNDINATES OF TIP VORTICES BY SATTSFING

-FORCE FREE CONDITION

IF ((PXT(NC+]1)=PXL(NC+1)).,EQ.0.,) GO TO 210

CTL=0,5

DTL= 1.-CTL
NCON=0

NBT=0

DO 190 J=1lsNTMAX
DO 190 I=1lsNCW
NCT=1
K=NTLM(T) -1

IF (J.GT.K) GO TO 190
XXX=XTIP(LeJel)
YYY=YTIP(IsJe])
ZZ7=ZTIP(leJs+])

A,

NLM2150
NLM2160
NLM2170
NLM2180

NLM2190

NLM2200
NLM2210
NLM2220
NLM2230
NLM2240
NLM2250
NLM2260

NLM2270 .

NLM2280
NLM2290
NLM2300
NLM2310
NLM2320
NLM2330
NLM2340
NLM235¢
NLM2360
NLM2370
NLM2380

TLS=SORT ((XTIP(T,J+1)=XTIP (I, d))**?*(YTIP(IoJ*l) YTIP(I.J))*“Z#(ZTNLM2390

1IP(TgJe1)=ZTIP(T,J) ) 22)
XEE=0,5#(XTIP(1,J+1)+XTIP(IsJ))
YEE=0.5*(YTIP(I.J¢1)+YTIP(IoJ))
ZEE=0,5% (ZTIP(T4J+1)+ZTIP(14J))

NLM2400
NLM2410
NLM2420
NLM2430

CALL NEWVEL (CyTHETP,XEEsYEE9ZEE s XNy YNy XTE 3 YLE y CONSoDUMMY 4CONT s CONNLM2440
1JsCONK ySTsNSW] ¢NCWyNWNG9CT 4 CJyCKyXLE , UU VVeWW, CPCN1 XCPsYCP,GAMA,YNLM2450

.2LM)

UVW=SORT (UUa#psyyasadewwes)

IF (J.FA.,1l) GO TO 180

VVA=CTL#VV/UVw

WWA=CTL#WW/UVW

DLYSVVA#TLS4DTL# (YTIP(I4J+1)=YTIP(I4J))
DLZ=WWA#TLS+DTL#(ZTIP (T, d+1)-ZTIP(Iod))
DLX=SORT(TLS##2-DLY##2=DLZ#%2)
XTIP(T4J+)1)=XTIP(I4J)+DLX
YTIP(T4J+1)=YTIP(I,4J)+DLY

NLM2460
NLM2470
NLM2480
NLM2490
NLM2500
NLM2510
NLM2520
NLM2530
NLM2540
NLM25S50

£0¢



170
180

190

200

210

220

230

ZTIP(1,J+1)=7TIP(T+J)+DLZ

NLM2560

IF (ZTIP(19U+1) LEe0.sAND,YTIP(I5Js1) oLE+HALFB.,AND XTIP(IyJ+1)LE NLM2570

1PXT(NC+1)) ZTIP(I9Je1)=7ZMIN

DX=XTIP(ToJal)=xXX

DY=YTIP(IsJsl)=YYY

DZ=ZTIP(I9Je])=777

Jasd+2

KP=K+1 ,

IF (J2.6GT«KP) GO TO 180

DO 170 JK=J2,KP

XTIP(T9yJK)=XTIP (ToJK) +DX
YTIP(T4JK)ZYTIP (T 9JK)+DY
ZTIP(I4JK)=ZTIP (T sJK) +NZ

CONTINUE

CONTINUE . :

DO 200 I=lsNCW

KK=NTLM(I) _ :

WRITE (64740) (XTIP(I4J)eJ=1sKK)

WRITE (€+740) (YTIP(Tsd)ed=14KK)

WRITF (69740) (ZTIP(T9J)eJ=19KK)

CONTINUE -

CONTINUE

RETURNM

CONTINUE

DETERMINE THE INITIAL SHAPE OF FREE SHEET AND cnas FROM THE
ESTABLISHED LEADING-FDGE VORTEX FILAMENT SYSTEM
NSW1=MAXL

CALL CORF (xe.vn.7a,xF~n.0AMA NSHI,NELM,NWNGoNXB)_
CALL MODEL (XByYBy9yZB NELM,NXBsM1,LASTE)

CALL LIRITN (NCORPyYNFLM, MI,LASTE)

CALL APFXC (NELM,NCOR,M1)

NSW1=MAXL

NSW=MAXW

PUNCH CARDS fFoOR ANGLE OF ATTACK IS LESS THAN TWENTY DEGREES
PUNCH 7609 (NELM(1),I=14NSW])

DO 230 I=1sNSW]

K=NELM (1) .

PUNCH 7509 (XF(14J)eJd=14K)

PUNCH 7509 (YE(Te4J)eJ=1sK)

PUNCH 7509 (ZE(I4J) eJ=1yK)

CONTINUE

NLM2580
NLM2590
NLM2600
NLM2610
NLM2620
NLM2630
NLM2640
NLM2650
NLM2660
NLM2670
NLM2680
NLM?690
NLM2700
NLM2710
NLM2720
NLM2730
NLM2740
NLM2750
NLM2760
NLM2770
NLM2780
NLM2790
NLM2800
NLM2810

NLM2820 .
NLM2830
NLM2840

NLM2850
NLM2860
NLM2870
NLM2880
NLM2890

NLM2900 .

NLM2910
NLM2920
NLM2930
NLM2640
NLM2950
NLM2960

%02



240

270
280
290

PUNCH T760s (NNFLM(I)eI=14NSW)
DO 240 I=1sNSW

K=NNELM(I)

PUNCH 750 (XXE(TIsdJ)sJ=1sK)
PUNCH 7509 (YYE(I9J)eJ=14K)
PUNCH 7509 (Z7F (T4J) s J=14K)
CONTINUE

IF ((PXT(NC41)=PXL(NC+1)),EQ,0,) RETURN
PUNCH 7609 (NTLM(I)eI=14NCW)
DO 250 I=1sNCW

K=NTLM(I)

PUNCH 7509 (XTIP(IsJ)sd=14K)
PUNCH 7509 (YTIP(I«J)sJ=1,K)
PUNCH 750y (ZTIP(14J)9J=1,4K)
CONTINUE

RETURM

CONTINUE

VORTEX CORE MODEL

NAERO=]

)

NLM2970
NLM2980
NLM2990
NLM3000
NLM3010
NLM3020
NLM3030
NLM3040
NLM30S0

NLM3060 .

NLM3070
NLM3080
NLM3090
NLM3100
NLM3110
NLM3120
NLM3130
NLM3140
NLM3150

CALL CFAEC (C,THETP.XN,YN,XTEoXLEoYLEoYLMbCONSoCONIoCONJoCONKvDUMMNLMSIGO

1YoSToNSWIINCWoNWNGsCT9CUyCKosCPCW1 9 XCPyYCP 4GAMA AREASITERYGTo1)

- CALCULLATION OF THE NEW LOCATIONS OF FREE SHEFT SEGMENTS BY

SATISFING FORCE FREFE CONDITION
NAERO=0

DO 290 I=2sMAXL

IF (ITRAKE.NE,1,AND,I,EQ,M1(1)) GO TO 290
NCR2=NCOR(I)a?

DO 280 J=5+NCR2
A(1)=XE(TsJe))=XE(TsJ)
A(2)=YE(IoJa1)=YE(I,J)
A(3)=7E(IeJ+1)=7F (1,4 J)

IF (J.EQR.NCR2) GO TO 270
FTANTY (I19J)=A(2)/7A(1)
FTANTZ(T+sJ)=A(3) /A (1)

GO TO 280
TOS(I)=A(3)
CONTINUF
CONTINMUE
LL=1

L1=1

Ks=2

NLM3170

- NLM3180

NLM3190
NLM3200
NLM3210
NLM3220
NLM3230
NLM3240
NLM3250
NLM3260
NLM3270
NLM3280
NLM3290
NLM3300
NLM3310

NLM3320

NLM3330
NLM3340
NLM3350
NLM3360
NLM3370

{14



300

310

320

330

340

KE=M1(1)-1

GO TO 310

LL=2

L1=M1(])

KS=M]1 (1) +1

KE=MAXL

CONTINUE

IF (ITRAKE.NE,) AND,ITER,GE,.KU7) GO TO 320
IF (ITER,EQ,KUS) GO TO 330

NLM3380
NLM3390

‘NLM3400

NLM3410
NLM3420
NLM3430
NLM3440
NLM3450
NLM3460

IF (ITRAKE. EQ.1.AND, ITER,GE. KU7 o AND , RATIOG(LL ITER) .LE,0,05) GO TONLM3470

1 320

ATL=0,5
BTL=0,.75

GO TO 340
ATL=0,90
BTL=0,95

GO TO 0
ATL=0,5

BTL=0,5 .
CONTIMUE
NCR2=NCOR(L1)-2 -
DO 430 J=5sNCR?
DO 420 I=KS,KE
GMA=GAMA (NWNG+T)
XXX=XE (I4J%1)
YYY=SYE (T4J*1)
Z27=ZF (1,J+1)

" NBT=0

NCON=1

XEE=0, %*(Xt(I.J)+xE(I.Jol))
YEE=0.5#(YE(T9J)eYE(Tode1))
ZEE=0.5%(ZE(T4U)+ZE(T9JU+]))

NLM3480
NLM3490
NLM3500
NLM3510
NLM3520
NLM3530
NLM3540
NLM3550
NLM3560
NLM3570
NLM3580
NLM3590
NLM3600
NLM3610
NLM3620
NLM3630
NLM3640
NLM3650
NLM3660
NLM3670

NLM3680

NLM3690

CALL NEWVEL (CyTHETPXFE,YEE97ZEE XN, YNoXTEoYLE.CONS'DUMMY,CONIQCONNLN37OO
lJ,CONK,SIvNSWlQNPHQNWNGoCI,CdoCKeXLEQUU;VV’WN,CPCHI XCPoYCPyGAMA,YNLM3T10

2LM)

A(l)-XE(Iod+1)-XE(IyJ)
A(2)=YE(I9Jd+1)=YE(T o)
A(3)=ZE(19J41)=7FE(1sJ)

DLS=SORT (A(1)##2+A(2)#22+A(3)#62)
GA(1)=GMA®A (1) /APEA

GA (2)=GMA®A (2) /AREA

NLM3720
NLM3730
NLM3740
NLM3750
NLM3760
NLM3770
NLM3780

90¢



350

360

370

GA (3)=GMA®A (3) /ARFA

B(1)=uUu

B(2)=vv

B(3)=ww

CALL CRSPRD (B,GA,F)

FTX(I+J)=F (1)

FTY (I,J)=F (2)

FTZ(1,J)=F(3)

IF (I.EQ.KS,AND,LL+,EN,1) GO TO 420
IF (J,EA,NCR2) GO TO 410
TANTY=VV/UU

TANTZ=WW/UU

IF (J.EQ.5) GO TO 350
TANTY=(1.=ATL)#TANTY+ATL®#FTANTY (]I,J)
TANTZ=(1=ATL)#TANTZ+ATLH#FTANTZ (I .J)
GO TO 360
TANTY=(1,=~BTL)#TANTY+BTL#FTANTY (1,J)
TANTZ=(1.~BTL)#TANT7«BTL#FTANTZ (1 ,J)
CONTINUE
DLX=DLS/SART (1, +TANTY##2+TANTZ##2)
DLY=DLXx#TANTY

DLZ=DLxXx#TANTZ

XE(ToJe1)SXE(T4J)+DLYX
YE(IoJe¢1)SYE(T4J)eDLY
ZE(loJe)=ZE(T4J)+DLY

IF (ITER,EQ,KU5) GO TO 389

IF (ZE(I4J+1) ,LT.FZMINS(]I),ANDJ.EQ.5) GO TO 370
GO TO 3R0

ZE(I1,J+1)=F7ZMINS (1)

DLZ=ZF (1,4J+1)=777
DLY=SORT(DLS##2DLX##2=DL7442)
YE(I9J¢1)SYFE (T od)+DLY

CONTINUE

DX=XE(ToJ+l)=xxX

DY=YE(TsJ+1l)=YYY

DZ=2E(1+J*1)=227

J2=Jds2

KP=NCOR(I)=1

IF (J2,GT«KP) GO TO 400

DO 390 JUK=J2,KP
XE(IsJK)=XE(T4JK) DX

NLM3790
NLM3800
NLM3810
NLM3820
NLM3BR30

NLM3840

NLM3850
NLM3860
NLM3870
NLM3880
NLM3860
NLM3900
NLM3910
NLM3920
NLM3930
NLM3940
NLM3950
NLM3%60
NLM3S70
NLM3980
NLM3990

NLM&00O

NLM4010
NLM4020
NLM4030
NLM4 040
NLM4 050
NLM4060
NLM4070
NLM&4080
NLM4090
NLM&4100
NLM&4110
NLM&120
NLM4130
NLM4140

~NLM4150

NLM&160
NLM4170
NLM4180
NLM4190

L0¢



390
400

410

420
430

440
450

460

YE(I4JK)=YE(T4JK)+DY
ZE(ToJUK)=ZE (T ,4UK)+D7
CONTINUE

CONTINUE

GO TO 420

NCR3=NCPR2+1

XE (I4MCR3)=XE (I ,NCR2)
YE (T +NCR3)S=YE (I ,NCR2)
ZE(IsNCR3)=ZE(I1+NCR2)+TOS (1)
CONTINUE

CONTINUE

IF (LL.EQe2) GO TO 450
LINEAR INTERPOLATION

- RXE=(XE (KS94) =PXL(LL))/ (XE(KS+144)=PXL(LL))

RYE= (YE (KS34) -PYL (LL))/ (YE(KS+154)~PYL(LL))
NXOR=NCOR (KS) =1

DO 440 L=69NXOR
XE(KS.L)“(XE(KS+1oL)-PXL(LL))0RXE#PXL(LL)
YE(KSoL)=(YE(KS+1eL)=PYL (LL))®RYE+PYL (LL)
ZE (KSyL)=2E (KS+14L) #RYE

CONTINUE

CONTINUE |

IF (ITRAKE.NE.1.AND.LL.EQ,19 GO TO 300
CALL NEWDA

CALCULATION OF THE NEW LOCATIONS OF CONCENTRATED CORE BY

SATISFING THE FOPCE FREE CONDITION
LL=1

L1=1

L3=L1+]
LMAX=M] (1) =]
Ks=2:
KE=LMAX
LO=L1~1

GO TO 470
LL=2
L1=M1(1)
L3=L1+1
LMAX=MAXL
KS=M1(1)+1
KE=_MAX
LO=L1=-1

NLM4200
NLM4210
NLM4220
NLM4230
NLM4240
NLM4250
NLM4260
NLM&270
NLM4280
NLM4290
NLM4300
NLM4310
NLM4320
NLM4330
NLM4340
NLM4350
NLM4360
NLM4370
NLM4 380
NLM4390
NLM4400

NLM&6410

NLM4420

‘NLM&s&30

NLM&440
NLM4450

‘NLM&460o

NLM&4470
NLM448O

- NLM4& 490

NLM4500
NLM4510
NLM4520
NLM4530

NLM4540

NLM4&5S50
NLM4S60
NLM4570
NLMas80
NLM&S90
NLM&60O

802



470

480
490

P~ Y’

CONTINUE
FSMIN=FHS(LL,ITER)
NAERO=1

NFINAL=0

1,

NLM4610
NLM4620
NLM4630
NLM4640

CALL CFAEC (CoyTHETP4XNyYN XTE9XLEoYLEsYLM4CONS,CONT s CONJyCONK¢DUMMNLMA6S0

1Y4SToNSW1oNCWoNWNGoCI+sCUysCK9CPCWI 9 XCPsYCP oy GAMAZAREA,ITERGT2)
IF (ITER,EQ.,KU5,0R,ITER.EQ,KU6) GO TO 480
Al1=TFORCE (LL)

" B1=TFORCE (LL)

CALL SEGMNT (A1, RlcNELM NCOR,SFGMA,%FBDA)
CONTINUE

CONTINUE

NCT=0

NFINAL=NFINAL+1

FACTOR=1,0

IF (ITER,GE KU7,AND,RATIOC(LLeITER) L T,0,05) FACTOR=0,1
NAERO=1

NSWS=NELM(L]1)=NCOR(L1)

DO 570 I=1ysNSW5

IF (1,E0.,1) GO TO 570

TI=NCOR(L1) +1

NCON=LO+1

IF (NCON,GE _ {MAYX) NCONS= LMAX

NBT=1

XXX=XF(L1sIT)

YYY=YE(L1e1T1)

227=ZF(L1s11)

XEE=0,5# (XE(L1oTT=1)+XE(L1,I1))
YEE=0,5%(YE(L14T1T=1)+YE(L1,TI))
ZEE=0,5%(ZE(L1,11~ 1) +7E(L1, 1))

GMA= GT(NCON)

A(1)=XE(L1sTIT)=XE(L1sII=1)
A(2)=YF(L1oII)=YE(L1yII-1)
A(3)=7E(L19IT)=ZE(L1,411=-1)

NLM4660
NLM46T0
NLM4680
NLM4690
NLM4700
NLM&T10
NLM&720
NLM4730

NLM4T40

NLM4750
NLM4760
NLM&770
NLM&T80
NLM4790
NLM4800
NLM4810
NLM4820
NLM4830
NLM4840
NLM4850
NLM4860
NLM4BT0
NLM4880
NLM4890
NLM4900
NLM4910
NLM4920
NLM4930
NLM4940

CALL NEWVEL (C,THETP'XEE!YEEQZEEOXN'YN'XTE'YLEQCONSODU““Y,CONIOCONNLM4950
IJ'CONKQSI’NSWI9NCU9NWNGQCIQCJ!CKQXLE’UUOVVOWVQCPCNIQXCP’YCPQGAMA,YNLM496O

2LM)
GA(1)=GMA®A (1) /AREA
GA(2)=GMA®A (2) /ARFA
GA(3)=GMA*A(3)/AREA
B(l)=t

NLM&4S70
NLM4980
NLM4990
NLMS000
NLMS010

60¢



500

510

520
530

540

B(2)=vVV

B(3)=wW

CALL CRSPRD (R,GA,F)
FYT(I)=F(2)
FZI(1)=F(3)

IF (ITFR.EQ,KUS,0R.ITFR,FA KU6) GO TO 530
IF (NFINAL.EN,1,0R NFINAL,FQ,3) SIGN=1,0
IF (NFINALGEQ,2.0RNFINAL ,FO,4) SIGN==1,0
GO TO (510+5109500+500), NFINAL :
CONTINUE

FGMA1=QIGN#SFGMA (1,1 L)

FBDA=0.

CONST=FGMA1

GO TO S20

FRDA=SIGN#®*SFRDA (T+LL)

FGMA1=0,

CONST=FRDA

CONTINUE

CONTINUE

-TANTY= CTANTY(IoLL)-FRDAoARS(FZI(I))/(GA(I)*B(I))“FACTOR

TANTZ=CTANTZ (1,LL)+FGMA1#ARS(FYI(I))/(GA{1)#R(1))#FACTOR
DLS=SQRT(A(1)##2+A(2)#02+A (3)#u2) -
DLX=DLS/SART(1,+TANTY#424TANTZ#%2)
OLY=DLX#TANTY

DLZ=DLX#TANTZ

XE(L1oII)=XE(L1,11= l)*DLX
YE(L1oTI)=YE({.1471=1)+DLY
ZE(L14sII)=ZE(L1411=1)+DL7

IF (ZE(L19IT) LT,04) ZE(L1,1I)=ZMIN

TO ADJUST THFE ENTIPF CORE SIMULTANFOUSLY
IF (I,EQ.,NSWS) G0 TO 550
DX=XE (LYo II)=xxx
DY=YE(L1sII)=YYY
DZ=ZE(L1y11)=277
KN=IT+1
KK=NELM(L]) ‘
DO 540 IL=KN,KK
XE(LI+IL)=XE(L1,IL)+DX
YE(L1oIL)=SYE(LYyIL)+NY
ZE(LYZIL)YSZF(L1.TL) +DZ
CONTINUE

d

NLM5020

"NLM5030

NLM5040
NLMS5050
NLM5060
NLM5070
NLM5080
NLM5090
NLMS5100
NLMS110
NLMS120
NLM5130
NLM5140
NLM5150
NLM5160
NLMS170

NLM5180

NLM5190

NLMS5200

NLMS210
NLM&220
NLMS230
NLM5240
NLM5250
NLMS5260
NLMS270

NLM5280

NLMS5290
NLM5300
NLMS310
NLM5320

" NLMS3130
'NLMS340 -

NLM5350
NLMS360
NLM5370
NLM5380
NLMS390
NLM5400
NLM5410
NLM5420

01z



550

560
570

580

590

600

CONTINUE

DO 560 IK=L3,LMAX

NK=NELM (TK)

JK=NCOR (IK)

D0 560 L=JK,NK

XE(IKGL)=XE (IK=1,4L+1)

YE(IKoL)=YE (TK=1,L+1)

ZE(IKZLI=ZE (IK=1,L+1)

CONTINYE

CONTINUE

IF (ITRAKE.NE,1) GO TO 580

IF (ITER,GT ,KU6) GO TO S80

ADJUST THE 2ND FND POINT OF THE FIRST CORF SEGMENT BY
LINFAR INTERPOLATION FROM THE THIRD POINT AND APEX,
NXOR1=NCOR(L1)+]

NXOR2=NCOR(L1)+2

NXOR=NCOR (L 1)

RY=(YF(L1sNXOR2)=PYL (LL))/(XEF(L1yNXOR2)=PXL (L.L))
RZ=(ZE (L19NXOR2)~0,)/(XE (L1 yNXOR2)=PXL (LL))
YE(L14NXOR1)=RY# (XE (L14NXOR]Y)=PXL (LL))+PYL (LL)

ZE (L1 yNXOR1)=R7# (XE (L19NXOR1)=PXL (LL)) " '
ZE(L1oNXORL)=0,5#(ZF (L1 +NXOR1)+ZE (L1 4NXOR2))
YE(L1+1eNXOR)=YF (L1,NXOPR1)

ZE(L1+1sNXOR)=2ZF (L1 ,NXOR1)

CONT INUE

CHECK FRFE SHEFT AND CORE LOCATION AFTER CORE ADJUSTMENTS
NOTE THAT FIRST CORE SEGMENT FROM APEX IS COVERED BY FREE SHEET
DO 600 1I=KS,KF

NXOR=NCOR(IT)

NCA=NCOR (11)=]

IF (YE(IT9NXOR),LT., YE(IIvNCA)) GO TO 590

GO TO 600

NCB=NXOR=2

YE(II4NCA)=YF(IT,NXOR)

YE(IINCR)=YE(IT,NXOR)

CONTINUE

NLMS430
NLMS440
NLM5450
NLM5460
NLM5470
NLMS480
NLM5490
NLM5500
NLMSS10

NLMS520

NLMSS530
NLMSS40
NLM5550
NLM5560
NLMSS570
NLMS580
NLMSS90
NLMS600
NLMS610
NLM5620
NLMS630
NLMS5640
NLM5650
NLM5660

NLMS670

NLM5680
NLMS5690
NLMS5700
NLMST10
NLMST20
NLM5730
NLMST740
NLMS750
NLM5760
NLMSTT0
NLMS5780

CALL CFAEC (CoTHETPoXNyYNyXTE¢XLE 3 YLE s YLM,CONS4CONT s CONJ ¢ CONK o DUMMNLM5790

1Y+SToNSW1 sNCWyNWNG9CTsCJsCKeCPCW1 4 XCPyYCPoGAMAyAREAITERGTs2)
NCR2=NCOR (L1)=-2

NAERO=0

FTx1=0,

NLMS800
NLM5810
NLM5820
NLMS5830

T1C



610

630

620

FTY1=0,

FTZ1=0,

FR123=0, )

DO 610 J=59NCR?
PO 610 I=KS,KF
GMA=GAMA (NWNG+1)
NBT=0

NCON=T

XEE=0,5# (XE(ToJ)+XE(TeJe1))
YEE=0,5%(YE(IsJ)+YE(T9J+1))
ZFE=0,5%(ZE (T14U)+ZE(I9J+1))

NLM5840
NLMS850
NLMS860
NLMS870

NLMS880

NLM5890
NLM5900
NLMS910
NLM5920
NLM5930
NLMS940

CALL NEWVEL (CyTHETP,XEEsYEEZZEE ¢ XNy YNsXTE,YL.E9CONSoDUMMY 4CONI s CONNLMS950
1JoCONKySToNSU] ¢gNCWeMWNGyCI4CJsCKoXLEoUUsVV 4WW4,CPCW]1 ¢ XCPsYCPyGAMA,YNLMS960

2LM)
A(1)=XE(Todel)=XE(14J)
A(2)=YE(IoJe1)=YF(14J)

A(3)=7E(19J+1)=7F (1,4J)

GA(1)=GMA®A (1) /AREA
GA(2)=GMA®A (2) /AREA
GA (3)=GMA#A (3) /AREA

B(1)=uU
B(2)=VV
B(3)=ww

CALL CRSPRU (B,GAyF)
FTX1=FTX1+F (1)
FTYY=FTY1+F (2)
FTZ1=FTZ1+F (3)

FR123= FR123+SQRT(F(1)**2+F(2)““2+F(?)*92)

CONTINUE

FSIN(NFINAL)‘SQPT(FTX1**2+FTY1**2+FT21*“2)
IF. (ITER.GT,KU6) GO TO 620 '

CALL NEWDA
GO TO 730
CONTINUE .

COMPARE THE FREF QHFET FORCE AFTER FACH INNER CYCLE
42y «7) OF VORTEX CORFRS MOVEMENT

IF (NFINALJEN,1,0R NFINAL ,FQ,.3)
IF (NFINAL.EQ,?,0R. NFINAL FQ.4) GO 70 650

CONTINUE
DO 640 I=L1,LMAX
JK=NCOR (1)

GO TO 630

NLMS970
NLM5980
NLM599¢
NLM6000
NLM6010
NLM6020
NLM6030
NLM&N4&O
NLM605S0
NLM6060
NLM6070
NLM6080
NLM6090
NLM6100
NLM6110
NLM6120
NLLM6130
NLMél4ao
NLM6150
NLM6160

NLM61TO

NLM6180O
NLM6190
NLM6200
NLM6210
NLM6220
NLM6230
NLM6240

fAY4



640

650

- 6RO

670

680

690

NK=NELM (T}

DO 640 J=JKGNK
XE1(1,0)=XE(I,U)
YEL(I,J)=YE(T,J)
ZEY(T 4 I =2E(T4U)
CONTINUE

CALL NEWRC (MAYXL)
GO TO 490

DO 660 I=L14LMAYX
JK=NCOR (1)
NK=NELM(I)

DO 660 J=JK,NK

XE2(I4J)=XE(T,4J)
YE2(I,J)=YE(I,U)
ZE2(14J)=2E(T,4J)
CONTINUE

CALL NFWRC (MAXL)

COMPARE THE FREE SHFET FORCE IN THE INNER ITERATION

X1=FSIN(NFINAL=-1)
X2=FSIN (NFINAL)

CALL MINMAX (X14X29XMNgXMX)

IF (XMN,GT«FSMIN)

IF (X2.LTeX1) ID=2
IF (X1,LTeX2) 1D=1

60 TO 720

IF (IN,EQe2) GO TO 670

GO TO 690

DO 680 I=L1,LMAX

JK=NCOR (1)
NK=NELM(T)

DO 680 J=JK,NK
XE(I,J)=XE2(I+U)
YE(IoJ)=YE2 (T )
ZE (T4 J)=ZE2(Ts )
CONTINUE

GO TO 710

DO 700 I=L1,LMAYX
JK=NCOR (1)
NK=NELM(I)

NO 700 J=JK,NK
XE(I4J)=XEL(T4U)
YE(I,J)=YELl (I,U)

NLM6250
NLM6260
NLM6270
NLM6280
NLM6290
NLM6300
NLM6310
NLM6320
NLM6330
NLM6340
NLM6350
NLM6360
NLM6370
NLM6380
NLM6390
NLM640O
NLM6410
NLM6420
NLM6430
NLM644O

NLM6450

NLM6460
NLM6470
NLM6480
NLM6490
NLM6500
NLM6510
NLM6S20
NLM6530
NLM6540
NLM65S0
NLM6560
NLM65T0
NLM6580
NLM6590
NLM6600

NLM6610

NLM6620

NLM6630

NLM6640
NLM6650

€1¢



ZE(1,U)=ZE1 (T, NLM6660

700 CONTINUE _ , NLM667T0
710 CONTINUE ’ ' MLM6680
' IF (ID,EQ.1l) FSMIN=X1 NLM6690
IF (IN,EQ«2) FSMIN=X2 NLM6700

CALL NEWDA , NLM6710

720 CONTINUE ‘ NLM6720
IF (NFINAL+EQ,4) GO TO 730 4 . NLM6730

GO TO 490 NLM6740

730 CONTINUE NLM67S0
IF (ITRAKE.NE,]1,AND,LL.EQ,1) GO TO 460 NLM&T60

GO TO 130 ' : NLM6770

c . _ NLM6780
740 FORMAT (1HO45X48F10,.5) o NLM6800
750  FORMAT (8Fl0,4) . NLM6810
760 FORMAT (10I2) NLM6820

END ' NLM6830=

SUBRPOUTINE CORF (XB,YBye7ZByXENDyGAMANSW] 4NELM,NWNG,NXR) ' CRE 10

c FIND THE CENTROTD OF THE DIFFUSED LEADING-FDGF VORTEX CRE 20
(o ELEMENT SYSTEM CRE 30
DIMENSTION XP(40.?)oYP(4092)-78(40.2)yGAMA(1).YSTN(40),7STN(40)o CRE 40
INELM(1) CRE 50
COMMON /ABC/ XE(lnoaﬂ)9YF(10'40)975(10140) : , CRE 60
COMMON /AERQ/ NAFRO,MAXL ¢MAXW, ISPAN, ISF s ITRAKE, ISC CRE 70
COMMON -/GENCF/ M1 (5) CRE 80
COMMON /LOC/ FU1,FU2,BEND, PXL(R)-PXT(S);PYL(Q) : CRE 90
SEGL=(PXT(1)=PXL (1)) /8. CRE 100

IF (ITRAKEGNE, 1) 6070 10 ' : ‘ _ : CRE 110

LL=1 : ~ ' A CRE 120

Li=1 . . o ' : CRE 130
NSW2=NSW1-1 : ' o ‘ : , CRE 140

Le=2 ' ‘ CRE 150
ISECT=1 ‘ ' ' o CRE 160

L3=L2 : - CRE 170
NSW1=MAXL S CRE 180

GO TO 30 ' : : CRE 190

10 LL=1 _ CRE 200

L1=1 : : _ . CRE 210

VYA



20

30

40

50

60

70

NSW2=(M1(1)=1)=1]

L2=?

ISECT=1

L3=L?

NSW1=M1(1)~-1

GO TO 30

LL=2

L1=M1(1)
NSW2=(M1(1)=l) e (M1 (2)=1)=~1
L2=L1+1]

ISECT=2

L3=L1+1

NSWl=MAXL

CONTINUE :
XB(loLL)=XE(L1y4)
YB(lsLL)=YE(L1y4)

ZB (1 LL)=ZE (L] 44)

11=1

DO 40 T=L2sNSW2

11=11+1
XB(ITGLL)=O0,54(XE(T+)94)+XE(Ig4))
CONTINUE

K=11

K=K+1
XB(KyLL)=XB(Ka1,LL)+SEGL
IF (XB(KoLL) LT.XEND) GO TO S0
NXB=K ’

J=2

XBAR=XB (JoLL)

CALL CFMTRD (XRAR9YSTNs7STNyNMAXsNSW1sNELM,ISECT)
SuUMY=0n,

SUMzZ=n,

GMSUM=0,

DO 70 I=L3sNMAX

II=NWMNG+]
GMSUM=GMSUMLGAMA(IT])
SUMY=SUMY+YSTN(T)#GAMA(II)
SUMZ=SUMZ+ZSTN(T)&#GAMA(TT)
YBAR=SUMY/GMSUM
ZBAR=SUMZ/GMSUM

Y8 (JsLL)=YBAR

A

CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE

CRE.

CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE
CRE

220
230
2640
250
260
270

280 .

290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620

S1¢



10

20

7B (JsLL) =ZBAR
J=Jdel
IF (J.LF.NXP) GO TO 60

IF (ITRAKENE.1,AND,LL.EQ,1)

RETURN
END

GO TO 20

CRE
CRE
CRE
CRE
CRE
CRE

SUBROUTINE CFAEC (CoyTHETP¢XNyYNeXTE o XLEsYLE9YLMyCONSyCONI4CONJsCONCFC
leDUMMYoSIoNSNl,NCW,NWNCcCI’CJ CK,CPCngxcpoYCP GAMA,AREA,ITER,GT,CFC

2N)

DIMENSTICN UUMMY(I)'CONS(I),CONI(I).CONJ(I).CONK(I).CI(1)9CJ(1)o
1CK(1)9C(1) s THETP (1) o XLE (1) o XTE (1) o YLE (1) oYLM(1)9ST(1)4GAMA(]),

CFC
CFC
CFC

2XCP(1)9YCP (1) 9CPCW1(1)oeXN(NWNG2) s YN(NWNG,2)4A(3)4B(3),F(3)9GA(3),CFC

COMMON /NCTT/ NCToNCONJNRT,NCOR(15)

COMMON /ABC/ XE (10940)+YF (10940)9ZE(104640)
COMMON /AERO/ NAFRO,MAXL ¢MAXWoISPAN,ISFyITRAKE,ISC

COMMON /ALLRB/ AX(?10)97MIN9NELM(11)

COMMON /GENCF/ M1 (5)

COMMON /MUFAvy/ va(ao.?.?).szcao.a.?)
COMMON /INFAV/ FYT(20)4sFZT(20)sFYI(40)4FZI(40)4VXT(40),VYTI(40),
lVZI(40)'FXT(ZO).TFORCE(?O)

NCT=0
LL=1
Li=1
LO=L1~}
L2zM1 (1) ~1
GO TO 20
LL=?
L1=M1(1)
LO=L1=~1
L2=MAX]L
CONTINUFE

- FXT(LLY=0e

FYT(LL)=0.

FZT(LL)=0e '
NSWS=NFLM(L1)=NCOR(L1)
N0 30 I=1sNSWS
II=NCOP(L1)+1

CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC

‘CFC

CFC
CFC
CFC
CFC

630
640
650
660
670
680~

10
20
30
40
50
60
70
80
S0
lo0
110
120
130

140 -

150
160
170
180
190
200
210
220
230

240 .

250
260
270
280
290
300
310
320

9T¢



J

NCON={ 0+1

IF (NCOM,GE,L2) NCON=L2

NBT=1
XEE=0,54(XE(LYgIT=1)+XE(L1.1T))
YEE=0 .54 (YE(L1+sTT=1)+YE(LL1,11I))
ZEE=0.5%(ZE(L141T=1)+7E(L1,11))
GMA=GT (NCON)
A(1Y=XE(L1sIT)=XE(LY,41I=1)
A(2)=YE(LLsTT)=YE(L15IT=1)
A(3)=7E(L1sTII)=7ZE(L1411~1)

CFC

CFC

" CFC

CFC
CFC
CFC
CFC
CFC
CFC
CFC

CALL NEWVEL (CoTHETPyXEF ¢YEE4ZEE s XNy YNy XTE o YLE ¢ CONS4DIJMMY, CONTI 4 CONCFC
1JyCONKoSTINSWI ¢yNCWoNWNG9CToCUeCKoXLEsUUsVV oKW CPCY] o XCPsYCPyGAMA,YCFC

2LM) :
GA(1)=GMA#A (1) /AREA
GA(2)=GMA%#A (2) /AREA

GA (3)=GMA®A (3) /AREA

B(1)=yu

B(2)=VV

B(3)=ww

CALL CRSPRD (R,GA,F)

FXP(TI4NoLLY=F (1)

FYP(IsNsLL)=F (2)

FZP(I,NQLL)=F(3)

FXT(LLY=FXT(LL)+F (1)
FYT(LLY=FYT(LL)Y+F (2)
FZT(LLYSFZT(LL) +F (3)

CONTINUE

TFORCE (LL)Y=SQPT (FXT(LL)Y##2+FYT(LL)®#2+FZT (LL)##2)
IF (ITRAKEWNE.1,AND,LL,EOG,1) GO TO 10
RETURN :

END

SUBROUTINE SEGMNT (ASTARBSTARGNELM,NCORsSFGMA,SFRNA)
COMPUTE THE SEGMFENT FORCE OF THE CORE

DIMENSTON NELM(1)9NCOR(1) 4SFBDA(4042)+sSFGMA (4042)
COMMON /MDFAV/ FYP(40+:242)4FZP(4042,2)

COMMON /GENCF/ M1 (5) '

COMMON /AERO/ NAERO,MAXL yMAXW 4 ISPAN,ISFsITRAKELISC
LL=1

CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC
CFC

SEG
SEG
SEG
SEG
SEG
SEG
SEG

330
340
350
360
370
380
390
400
410
420

430

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630~

10
20
30
40
50
60
70

LTZ



L1=1 | SEG 80

GO TO 20 SEG 90
LL=2 : . SEG 100
L1=M1(1) o SEG 110
CONTINUE SEG 120
NSWS=NFLM(L1)=NCOR(L]) SEG 130
DO 30 1=19sNSuWS SEG 140
IF (FZP(I1924LL) eGTe0seAND FZP(T4lyLL)eGT.0,) FZ=0,1 SEG 150
IF (F7ZP(T19240L L) eLTe04eANDFZP(I414LL)elLT,0,) F7==0,1 SEG 160
IF. (F7P(I924LL)eGTo0eeANDFZP (I 9p1lslL)eLT.0,) F7=0,1 SEG 170
CIF (FZP(T924LL) oL Te04eANDFZP(I414LL)eGT,0,) F7==0,1 SEG 180
SFGMA(I,LL)=F z*(FZP(Iqa.LL)-FZP(I,l.LL))/(AB:(FZP(!.I.LL)))»B%TAR SEG 190
SFGMA(T LL)=10,#SFGMA (T,LL) : SEG 200
IF (FZP(T924LL)#FZP (Telol L) el T.0,) SFGMA(I.LL)—O. SEG 210
IF (FYP(I924LL)oeGTeNaeANDFYP(Is15LL)eGT.0,) FY=0,5 SEG 220
IF (FYP(T924LL) o LTe0,eANDFYP(I9l4LL)ebLT,0,) FY==0,5 SEG 230
IF (FYP(192qLL).CT 0o e ANDFYP(T41,4LL)eLT,0,) FY=0,5 SEG 240
IF tFYP(IoZ.LL).LT.o..AND.FYP(I,l.LL).GT.n.) FY==0,5 SEG 250

SFBDA(ToLL)=FY&# (FYP(T92,LL)=FYP(I,15sLL))/(ABS(FYP(1,41,LL)))®#ASTAR SEG 260
IF (FYP(IoZ2,LL)#FYP(I91o4LL)elTo04) SFRDA(IoLL)—-O P25#ABRS((FYP(I,2,SEG 270

ILL)Y=FYP (Il LL))/FYP(IelsLL)) : SEG 280
IF (ABS(SFGMA(TI4LL)).GT.1.0) SFGMA(IoLL)-O. : SEG 290
IF (ARS(SFBNA(T4LL))e6Tel,0) SFBDA(I.LL)—O. - SEG 300
CONTINUE 4 SEG 310
IF (ITRAKE.NF, 1. AND LL.FQ,1) GO TO 10 ‘ SEG 320
RETURN 3 _ : . SEG 330
END o : SEG 340=
SUBROUTINE NEWRE (NSW1) _ NBC 10
COMMON /ABC/ YFE (10440)eYF (10, 40),75(10,40) : NBC 20
COMMON /ALLRR/- AX(210) ¢7MINGNELM(11) ' : NBC 30
COMMON /0ABC/ DXE(10+440) sDYE (10 40).D?E(10.40) ' NBC 40
DO 20 T=1sNSW] _ _ . _ NBC 50
K=NELM(I) : _i o NBC 60
DO 10 J=19K . ' . : ' NBC 70
XE(IaJ)=DXE (TI,U) . ‘ ' : NBC 80
YE(I+J)=DYE(T.U) B : , NBC 90
ZE(14J)=DZE (1,4J) o : NBC 100

CONTINUE | : - } NBC 110

81¢



20

10

20

30

" 40

3
¥

CONTINUE
RETURN
END

SURROUTINE NEWDA

‘DIMENSION A(3)

COMMON /ABC/ XF(10940)9sYE(10940)97E(10440)
COMMON  /ALLRB/ AX(210) +ZMINGNFELM(11)

COMMON /0ABC/ DXEtlo.aO).nYFtlo.ao).DZE(10,40)
COMMON /GENCF/ M1 (5)

COMMON /AERO/ NAFRO,MAXL +MAXW4ISPANsISFoITRAKE,ISC
COMMON /LOCSP/ RX(300) ¢yCTANTY (4042) yCTANTZ (40,2)
COMMON /NCTT/ NCTeNCONSNBT,NCOR(15)

COMMON /MDFAy/ FYP(40.2.2).FZP(40.2.2)

DO 20 I=1sMAXL

K=NELM (1)

DO 10 J=1sK

DXE (I,J)=XE(T4U)

DYE(I,J)=YE(T, )

DZE(14U)=ZE (T4

CONTINUE

CONTINUE

LL=1

L1=1

GO TO 40

LL=2

L1=M1(1)

CONTINUE

NSWS=NELM(L1)=NCOR(L1)

" DO S50 1=1sNgusS

11=NCOR(L1) +1
A(I)=XF(L1sTI)=XF(L1,I1=1)
A(2)=YE(LLYTIT)=YE(L1aITI=])
A(3)=7E(L1sT1)=7E(L1,11=1)

CTANTY (I.LLy=A(2) /A (1)

CTANTZ (I,LL)=A(3)/A(1)

CONTINUE ,

IF (ITRAKE.NE,1,AND,LLL.FQ,1) GO TO 30
RETURN :

NBC
NBC
NBC

NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA
NDA

120

130
l40~-

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350

612



10
20

30

40

50

END..

SUBROUTINE MODEL (XR,YByZR4NELMsNXRsM14LASTF)
DIMENSION M](1)

DIMENSION XP(&O.?).YR(409?)979(4092)9 .
1FXE(10)9FYE (10) oFZE(10) «RXE(10) yBYE(10)¢yBZE(10) +NELM(1)
COMMON /NCTT/ NCTyNCON,NBT,NCOR(15) KU1 ,NFSH(15)
COMMON /AERO/ NAFROMAXL yMAXWs ISPAN,ISFsITRAKE,ISC
COMMON /ABC/ XE(10940) 9YF(10440)9ZE(10440)
NSwl=MAXL

IF (ISPAN.EQR,0) TX=1

IF (ISPANGEQ,1) IX=?

Do 110 I=2,NSH1

IF (ITRAKE.FQ,1) GO TO 10

NN2=M] (1) +2 o :

LL=0

IF (1.FQ.Ml(1y=2) LL=1

IF (I,EQ.NN?) L=2?

IF (LL.EFQeO0) GO TO 110

GO TO 20

LL=]

CONTINUE

NIT=NFSH(I)

NN=NELM(I) -

J=5

I1C=1

NDA 360~

MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD

CALL CHOPS (LL’ICQIQJ’XR’YBQ7H NXB, NGB!FXF’FYE'FZEOXCA XCB.ZCA.?CBMOD

- 1)

IF (NGPR.,EQel) GO Tn 50
IF ((J+1)EQNELM(I)) GO TO 40
J=d+l :
IF (J.LT.NNy GO 10 230
CONTIMIIE D
ISF=0

WPITFE (6,120)

LASTE=1]

RETURN

CONTINUE
XE(IeJ+1)=FXF ()

MOoD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
M0OD
MoD

10

20

30

40

50

60

70

80

S0
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
2R0
290
ano
310
320
330
340
350
360
370

-7 .
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60

70

80

90

100

110

YE(I4J+1)=FYE(T)

ZE(T1eJ+1)=FZE(D)

NOC= (J=4)+1

IF (NOC.GE+4) GO TO 90

IF (NODC.EQs2) GO TO 60

IF (NOC.FQe3) GO TO 80

DO 70 MK=143

FM=MK
XE(ToyMK+5)=FM/3 8 (FXE (1) =XE(I+5))+XE(I45)
YE(IsMK+5)=FM/3 8 (FYE(I)=YE(TI45))+YE(I,5)
ZE (I 4MK+5)=FM/3, *(F?F(I)-?E(I;S))+7E(I¢S)
CONTINUE

NOC=4

GO TO 90

XE(I,8)=FXE(T)

YE(I,R)=FYE(T)

ZE(I,8)=FZE (1)

XE(I47)=XE(T1,46)

YE(I,7)=YE(]I,6)

ZE(I37)=7E(1,46)

XE(Te6)=0e54 (XE(T95) +XE(T46))
YE(I96)=0e5%# (YF(I¢5)+YF(I,46))
ZE(146)=0e58 (ZE(T95)+ZE(1,6))

NOC=4

CALL LEADLM (NOC+BXE4BYEsBZEJNIT,I)

DO 100 MJUS1,NTT

JJd=MJ+5

XE(T9JJ)=BXE (MJ)

YE(14JJ)=BYE (M)

ZE(T14JJ)=BZE (MJ)

CONTINUF

ZB7= 7CA+(FXE(I)—XCA)*(ZCP-ZCA)/(XCR XCA)
NCR=NCOPR (1)

NCR1=NCR~1

XE(I4NCR)=FXE(T)

YE(TsNCR)=FYE(T)

ZE (I14NCR)=ZR7

CONTINUE

ISF=1

RETURN

MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MoD
MoD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MoD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MOD
MO0D

380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590

600

610
620
630
640
650
660
670
680
690
T00
710
720
730
740
750
760
770
780

127



c

120

MOD

FORMAT (1H1,968H FAIL TO GFT INTERSFCTION RY THE WELL DEFINED FREEMOD

1 VORTEX ELFMFNTQ )
END

MOD
MOD

SUBROUTIME CHOPS (LLsICsI4JsXByYBy7RoNXByNGRyFXEsFYE9FZE9sXCA9XCBy2ZCPS

1CA,ZCR)

FIND THE INTERSECTION BETWEEN THE LEADING EDGE VORTEX FILAMENT
AND THE CENTROID OF THE LEADING EDGE VORTEX SYSTEM

DIMENSION FXE (10)9FYF(10),FZE(10)

DIMENSION XB(4042)9YB(4042)9ZB(40+2)9A(3),B(3)4,C(3)

COMMON /ABC/ XF(IO.AO)oYE(lO 40)+ZE(10,40)

NGB=0

CHECK POINT 1 AND 2 ON VORTEX FILAMENT

CONTINUE
A(l)‘XF(19J+1)-XR(IC.LL)
A(2)=YF (TI9J41)=YR(ICLLL)
A(3)=0, _
B(1)=XR(IC+]1,LL)=XB(ICsLL)
B(2)=YR(IC+1,LL)=YR(IC,LL)
B(3)=00 ’

CALL CRSPRD (A,R,C)
Cl1=C(3) i
A(l)=XE(TeJy=XR(IC,LL)
A(2)SYE(TeJ)=YB(TICyLL)
A(3)=0,

CALL CRSPRD (A,R.C)
C2=C(3)

IF - (C1#C2.6GT,0,) GO TO 20
CHECK POINT 3 AND 4 ON CENTROID
A(1)=XB(IC+1,LLY=XE(TJ)
A(2)=YR(IC+1,LL)Y=YE(T L)
A(3)=o0,
B(1)=XF(IsJael)=XE(lsd)
B(?)-YF(I¢J+1)-YF(19J)
B(3)=0,

CALL CRSPRD (A,R, C)
C1=C(3)
A(l)-XP(ICaLL)-XE(Iod)

\r

CPS

CPS

cPS
cPS
cPS
CPS
CPS
cPS
CPS
cPs
cPS
cPs
cPs
cPS
cPS
cPS

‘CPS

CPS
cPs
CPS
CPS
CPS

- CPS

CPS
CPS
CcPS
CPS
CPS
CPS
CPS
cPs
CcPS
CPS

790
800
810
820~

10
20
30
40
50
60
70
80

100
110
120
130
140
150
160
170
180

‘190

200
210
220
230
240
250
260
270
280
290
300
310
320
330
340

(444



20

s NeNe]

A(2)=YR(ICsLL)=YF(Ia)

A(3)=0,

CALL CRSPRD (A,B,C)

c2=C(3)

IF (C1#C2.6T,0,) 6O TO 20

NGB=1

XCA=XE (I,V)

CALL CFSET (XCAyYCA47CAsICsXByYByZB,LL)
XCB=XE (I4d+1)

CALL CFSET (XCBoYCB47CByIC,XBsYBoZBsLL)
XYAB= (XCB=XCA) / (YCB=YCA)
XYE=(XE(Toda1)=XE(T4J))/(YE(TsJ+1)=YE (I4J))
BR1=XCA= (XYAB#YCA)

BB2=XE (IyJ) = (XYE®YE (T14J))
DENOM=XYAB=XYE
FXE(T1)=(XYAR#RB2-XYF5BR1) /DENOM
FYE(I)=(BB2-BB1) /DENOM

cPs
CPS
CPS
CPS
CPS
cPS
CPS
CPS
CPS
CPS
CPS
CPS
CPS
CPS

cPS.

CPS
CPS

FZE(I)=ZE (I o)+ (FXE(I)=XE(Tod) ) #(ZE(L9J+1)=ZF (19J))/(XE(I4J+1)=XE (CPS

11,J))

RETURN

IC=1C+]

IF (IC.GE«NXB) RETURN
GO 70 10

END

SUBROUTINE LTIRPITN (NCORJNELMyM14LASTE)

COMMON /LOC/ FUY+FU24XEND4PXL({5) oPXT(5)sPYL (5)
COMMON /AERN/ NAFRO,MAXL ¢MAXW,ISPAN,ISF4ITRAKFE,1ISC
COMMON /ALLRA/ TTL(16)4ALPHA

COMMON /ABC/ PXE(104+40)+PYE (10, 40),PZE(10 40)
DIMENSTION M1 (1) ¢NCOR(1)sNELM(])

LINEAP INTERPOLATION OF LAST TWO VORIEX STRIPS

IF (ISPANGEN,0) IX=1

IF (ISPAN.EQ,1) IX=2
NSW1=MAXL

IF (ITRAKE.F0,1) GO TO S0
NN2=M] (1) +2

CPS
CPS
CPS
CPS
cPS
CcPS

LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN

s

350

-360

370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580~
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40
50
60
70
80
90
100
110
120

130

140
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20

30
40

50

60

DO 40 I=2sMAXL .

IF (I.FQ.M1(1)) GO TO 40

IF (I.EQ.MI(1)-?.0R,I.EQ.NN?) GO TO 4,0

IF (I.LE.Ml(1)=1) GO TO 20

LAXN=NN?
RXE=(PXE(I95)=PXL(IX+1))/(PXE(LAXN,S)=PXL(IX+1))
RYE=PYE (I95)/PYF (LAXM45)

NXOR=MCOR(I)

DO 10 L=69sNXOR
PXE(IoL)=PXL(IX+1)+(PXE(LAXNsL)=PXL(IX+1))4#RXE
PYE(I,L)=PYE(LAXNyL)#RYE
PZE(I,L)=PZE(LAXN,L)#RYE

CONTINUE

GO TO 40

CONTINUE

N=M](1)=-2
RXE-(PXE(I,S)-PXL(IX))/(PXE(NqS)-PXL(IX))
RYE=PYE(195) /PYE (Ns5S)

‘NXOR=NCOR(I) -

DO 30 M=6sNXOR

PXE (T4M)=PXL(IX)+(PXE (N, M)-PXL(IX))*RXE
PYE (1 4M)=PYE (NyM)4RYF

PZE (T 4M) PZF(NoM)“PYF
CONTINUE

CONTINUE

GO TO 150

CONTINUE

IF (ISF.EQ.0) GO TO 60"

GO TO RO

NST=NSWl/2

DO 70 I=LASTE,NSW]
NXOR=MCOR (I)

DO 70 L=69NxOR
X1=(PXE(NSTolL=1)=PXL(1))#a2
YI=(PYE(NST,L=1)=PYL (1)) %22
Z1=(PZE(NST4L=1)) 582
FL1=SART (X1leY1+71)

X2=(PYF (Iol=1)=PxXL (1)) e#2
Y2=(PYE(IsL=1)=PYL (1)) 22
22=(P7FE(IsL=1) )22

FL2=SOPRT (X24Y247?2)

(.
\

LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN.
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN

150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
S00
510
520
530
540
550

%t



70
a0

90

100

110

120

FK=FL1/FL2

PXE(ToL)=PXF(TolL=1)¢ (PXE(NSToL)=PXE(NSToL=1))/FK
PYE(ToL)=PYF (T4L=1)+(PYE(NSTsL)=PYE(NST,yL=1))/FK
PZE(T4L)=PZE(I,L=~ 1)+(P7F(N§ToL)-P7F(NST L=1))/FK
CONTINNE

CONTINUVE
RXE’(PXE(ZvS)-PXL(l))/(PXF(BoG)-PXL(l))
RYE=(PYF (295)=PYL(1))/(PYF(345)=-PYL(1))
NXOB=NCOP (2) =] :
DO 9n L=69NXOR
PXE(?.L)-(szta.L)-PxL(l))*RXF+PXL(1)
PYE(2,L)=(PYE(3,L)#*RYE)+PYL (1)
PZE(?qL)'PZF(?oL)*RYF

CONT INUE

NELM(NSW1) =12
NSWS=NSW1+NFLM(NSW1)=NCOR (NSW1) =1
NCR=NCOP (NSy1)

NCA=NCOR (NSW1=1)

DY=(PYE(NSW14NCR)=PYF (NSW1=14NCA))

DX= (PXE (NSW1,NCR) =PXE (NSW1~-1,NCA))
DYDX=NY/DX

DO 100 I=NSW].NSWS

J=T=NSW1l+l

Ju=J=1

DXx= PXF(NSW]9NCR+J)-PXF(N§w1oNCR¢Jd)
PYE (NSW14NCR+J)=PYE (NSW1eNCR+JJ) + (DYDX#DXX)
PXE (NSW) ¢NCR+J)=PXF (NSW1 ¢NCR+JJ) +DX
CONTINUE

DO 130 I=2¢NSWE

IF (I,GE.,NSW1) GO TO 110

JK=NCOR(T) +1

NK=NCOR(T+1)

I11=1 .

GO TO 120

CONTINUE

TI=NSW]=1

JK=NCOR(II) 4 (I=TT)+1
NK=NCOR (NSW1) +T=NSW1+1

IF (IT,LT«2) GO TO 130
PXE(TI o JKIZPXE(TT+1aNK)
PYE(IToJK)=PYE(TT+1,NK)

LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN

‘LRN

LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN
LRN

" LRN

LRN
LRN
LRN

_LRN

LRN
LRN
LRN

560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
B20
830
840
RS0
860
870
880
890
900
910
920
930
940
950
960

6Ze



130

160

170

180

PZF(IT1,JK)SP7E(T1+14NK)
11=11-)

NK=JK

JK=NCOR(II) ¢ (1= II)*I

GO TO 120

CONTINUE

LL=1

.L1=NSw1
- L3=2

DO 140 I=29NSW] -
NELM(T)=NELM(NSW]1)+ (NSW1=-1)
CONTINUE

GO TO 250

CONTINUE

LL=1

L1=M1(1)~1

L2=L1-1

NSW6=L2

L3=2

GO TO 170 .

LL=2

L1=MAXL

L2=L1=-1

NSW6e=| 2

L3=M1(1)+1

CONTINUF

NCA=NCOR (L2)

NCR=NCOR (L1) , '
DXX=PXE (L19NCR)=PXE (L2yNCA)
DYY=PYE(L1sNCR)=PYE (L2yNCA)

DZZ=PZ7E (L1 eNCR)=PZE (L2+NCA)

DYDX=DYY/UXX
DZDx=D7Z/DXx

'DX‘(PXT(LL)-PXL(LL))/4.

IC=1

PAv=0, 5*(PXT(LL)§PXT(LL*1))+O 5*(PXT(LL)-PXL(LL))

PAX= PXF(LIQNCP)+DX

IF (PAX.GT«PAV) GO TO 190
IC=TC+1 v
PAX=PAX+DX

GO TO 180

¢
\

LRN 970
LRN 980
LRN 990
LRN1000
LRN1010
LRN1020
LRN1030
LRN1040
LRN10S0
LRN1060
LRN1070
LRN1080
LRN1090
LRN1100
LRN1110
LRN1120
LRN1130
LRN1140
LRN1150
LRN1160
LRN1170
LRN1180
LRN1190
LRN1200
LRN1210
LRN1220
LRN1230
LRN1240
LRN125S0
LRN1260
LRN1270
LRN12R0
LRN1290
LRN1300
LRN1310
LRN1320
LRN1330
LRN1340
LRN1350
LRN1360
LRN1370

9¢¢



190

200

210

220

230

240
250

260

JJU=NCPR4+IC

I=L1

J=NCR+1

DO 200 K=JsJJ

PXE(ToeK)=PXE (ToK=1)+DX
PYE(I4K)=PYE(I4K=1)+DX4#DYDX
PZE(I4K)=PZF (1 4K=1)+DX#DZDX
CONTINUE

NFLM(L1)=JJ

DO 210 I=L3,NSW6
NELM(T)=NELM(L1)+(L1=1)
CONTINUYF :

UP TO THIS STFP, THE NODF POINT OF THE CORE IS NO, 11

KK=L1=-1 '
LA=NELM (KK) =NCOR (KK)

DO 230 I=1lsLA

J=NCOR (KK) +T

PXE (KKyJ)=PXE (KK+1l9J=1)
PYE (KK9J)=PYE (KK+1,4J=~1)
PZE(KK4J)=PZE (KK+1y9J=1)
CONTINUE -

KK=KKe1

IF (KKk,LT.L3) GO TO 240
GO TO 220

CONTINUE

CONTINUE .

DO 260 I=L3,L1
NCOR(I)=NCOR (1) +]
NELM(T)=NELM(T)+1
M=NCOR (1)

K=NELM(T)

DO 260 J=MsK

JI=Ke= (J=M)
PXE(ToJJ)ZPXE(T JJ~1)
PYE(I4JJ)=PYE(T4JJ=1)
PZE(I4JU)=PZE (T ,4JJ=1)
CONTINUF

THE ORDER OF THF NODF POINT ALONG THE CORE IS 12TH

TT=TAN (ALPHA)

CALL AZCORE (TT,PXLoPXToPYLsNCORINELMyL1,L3,4LL)
IF (ITRAKENE.,1,AND,LL.EG,1) GO TO 160

LRN13Ra0.

LRN1390
LRN1400
LRN1410
LRN1420
LRN1430
LRN144o
LRN1450
LRN1460
LRN1470
LRN1480
LRN1490
LRN1S00
LRN1S510
LRN1520
LRN1630
LRN1540
LRN1550
LRN1560

LRN1570

LRN1580
LRN1590
LRN1600
LRN1610
LRN1620
LRN1630
LRN1640
LRN1650
LRN1660
LRN1670

LRN1680

LRN1690
LRN1700
LRN1710
LRN1720
LRN1730
LRN1740
LRN1750
LRN1760
LRN1770
LRN1780

Lee



10
20

RETURN
END

SUBROUTINE A7CORE (TTsPXLePXTePYLINCORJNELMyL1,L3,LL)
DIMENSTON PXL (1)4PXT(1)ePYL(1)sNCOR(1)oNELM(1)

COMMON /ABC/ XE(10¢60)9sYE(10940)9ZE(10440)

COMMON /AERO/ NAFRO, MAXL.MAXN.ISPAN.ISF'ITRAKE Iec
COMMON /CAMBR/ 1ICAM

IF (ITPAKEJNE,1) GO TO 20 .

SMITH&S.RESULTS APF APPLTED ONLY TO THE ONE conE quTeM
PXP=PXL (LL) :

TANG= (PYL(LLOI)-PYL(LL))/(PXT(LL)-PXL(LL))
TRT=TT/TANG

DO 10 1=L3sL1

K=NELM(I)

NN=NCOR (1) .

DO 10 IK=NN,K

TZAE=TANG® (XE (141K) = pxn)

IF (TRTWLTe1,2) 7E(T4IK)=TZAE#(0,1894TRT+0,.08)

IF (TRT«GEe1,2.,ANDTRT LT ,2.2) ZF (I 4IK)=T7AE#(0,1333%TRT+0,158)
IF (TRTWGEe2,2) 7E(r.IK)-T7AE*(0 13#TRT+0, 132>

CONTINUE

CONTINUE

NXOR=NCOR (L 3)

FZMIN=0, 2*(XF(L3oNXOP)-PXL(LL))*TT

IF (ZE(L3sNXOR) JLT.F7MIN) 7E (L3,NXOR) =FZMIN

RETURN

END

' SUBROUTINE APEXC (NELM4NCORM1)-

DIMENSTION M1 (1)NCORP (1) NELM(1)

COMMON /ABC/ sz1o.40),YE¢10.40).7E(10 40)

COMMON /AERO/ NAEROGMAXL yMAXW¢ ISPAN,ISFyITRAKE,ISC
COMMON /LOC/ FUI.FU?.XEND.PXL(S)9PXT(5)oPYL(5)
LL=1

- IM=1

L1=M)(1)~1

LRN1790
LRN1800~

AZC
AzZC
AZC
AZC
AzZC
AZC
AZC
AZC.
AZC
AZC
AZC
AZC
AZC
AzZC
AZC
AZC
AZC
AZC
AZC
AZC
AZC
AZC
AZC
AZC

AzC

APX
APX
APX
APX
APX
APX
APX
APX

L

10
20
30
40
50
60
T0
80
Q0 .
100 -
110
120
130
140
150
160
170
180
190
200
210
220
230
240

250~

10
20
30
40
50
60
70
80

8¢



10

20

30

40

\/‘!

L3=IM

GO TO 20

IM=M] (1)

LL=2.

L1=MAXL-

L3=1IM

CONTINUE

NELM(IM)=NELM(TM+1) ¢+

NCOR(IM) = NCOP(IM#I)

K=NCOPR (IM)

DO 30 1J=5sK

XE(IMyTUY=XE (TM,4)

YE(IM TN SYE(IM,4)

ZE(IMGTIJI=ZE (IM,44)

CONTINUE .

NSWR=NFLM(IM)=NCOR(IM)

DO 40 I1=1+NSWA

J=NCOR (IM) +Y

XE(IMyJ)=XE (IMe14J=1)

YE(IMaU)=YE (IM41,4J=1)
ZE(IMg Y =ZE (IMs14d=-1)

CONTINUE : ' _
CALL AYCORE (PXLePXToPYLoNCORWNELMyL14L3,yLL)
IF (ITRAKENE,1,AND,L.FQ,1) GO TO 10
RETURN

END ’

SUBROUTINE AYCORE (PXLePXTePYLINCORWNELMsL14L3,4LL)
DIMENSTON PXL (1) 9PXT(1)sPYL(1)9NELM(1)4NCOR (1)
COMMON /ABC/ XE(10940)9YE(10+40)9ZE(10440)

COMMON /AERO/ NAEROMAXL ¢MAXWo ISPAN, ISF,ITRAKE,ISC
COMMON /ALLPA/ TTL(16) ¢ALPHA
TANG‘(PYL(LL¢1)-PYL(LL))/(PXL(LL+1)-PXL(LL))

PAV=0 5% (PXT(LL)+PXT(LL+1))

DO 10 1=L3sL1

K=NELM(I)

MN=NCOR (1)

DO 10 IK=NN,K

TZAE=TANGH (XE (T1,T1K)=PXL(LL))

r“

APX 90
APX 100
APX 110
APX 120
APX 130
APX 140
APX 150
APX 160
APX 170
APX 180
APX 190
APX 200
APX 210
APX 220
APX 230
APX 240
APX 250
APX 260
APX 270
APX 280
APX 290
APX 300
APX 310
APX 320
APX 330
APX 340~

AYC 10
AYC 20
AYC 30
AYC 40
AYC s§p
AYC 60
AYC 70
AYC 80
AYC 90
AYC 100
AYC 110
AYC 120

6¢¢



30

40

50 -

60

IF (XF(I,IK),GT,PAV) TZAF:PYL(LL*l)fPYL(LL)
FYE=0,6#TZAF

IF (YF(I4IK) ,GT.FYELAND.XE(TsIK).LT.PAV) GO TO 10
IF (XE(I4IK) ,GEPAV,AND.YF (I41IK)GT,FYE) GO TO 10
YE(T,TK)=0.628T7ZAF+PYL (LL)

CONTINUE

SET UP THE GOOD SHAPE OF THE STRAKF CORE ON THE . X«Y PLANE
IF (ITRAKE.FQA,1,0R. LL NF.1) GO TO 60

KK=NCOR (L 1)

JUsNELM(L1) =]

DXX=XF (L19KK)=XF (L1=-1,KK)

DYY=YE (L19KK)=YF (L1=14KK)

D77=ZF (L1sKK)=ZF (L1=1+KK)

DYDX=DYY/DXX

DZDX=D72/DXxX

DO 20 1=kK,yJ

DX=XE(L1sI*1)=XE(LYWI)
YE(L1oT+1)=YE(L14I)+DX%#DYDNX
ZE(L141+1)=ZE(L1,1)+DX#NZDX

CONTINUE ' '
REGROUP THE NODE POINTS ALONG THE CORE ON THF STRAKE SFCTION
KK=L1=1 -

LA=NELM (KK) «NCOR (KK)

DO 40 T=1sLA '

J=NCOR (KK) +1 . .

XE(KKyJ)=XE (KK+14J=1)

YE(KKeJ)=YE (KK+Tod=1)

ZF(KKQJ)—ZE(KKOI 9\”'1)

CONTINUE

KK=KK=1 ‘ ’

IF (KK,LT+2) GO TO S0

GO TO 30 '

‘CONTIMUE

CONTINUE. :

TO SET UP THFE INTTIAL FDFF :HEFT AND CORE IN STANDARD FORM
IF (ITRAKEWNE,.1) RFTURN

NXOR=NCOP (L3)

NXOR1=NXOR+1

NXOR2=MXOR+2
RY-(YF(L39NXOP?)-PYL(LL))/(XF(LBoNXORZ)-PXLlLL))

- RZ=(ZF (L3+NXOR?) -0, )/(XF(L3¢NXOR2)-PXL(LL))

]

AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC

-AYC

AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC

" AYC

AYC

130
140
150
160
170
180
190
200
210
220
230

240

250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530

(1} 34



10

YE(L34NXORY)=RY# (XE (L3yNXOR1)=PXL(LL))+PYL (LL)
ZE(L3yNXOR1)=RZ# (XE (L3sNXORY)=PXL (LL))
ZE(L3,MXOR1)=0,5% (7E (L3,NXOR1)+7ZE (L34NXOR2})
MODIFY THE FREE SHEET PORTION NEAR APEX REGION
XE(L3+19NXOR)=XF (L3,NXOR1)

YE(L3+1¢NXOR)=YF (L34NXOR])

ZE(L3+14NXOR)=7F (L3yNXOR1)

[-X:-X-2-X-X-3 :
XE(L3+1¢NXOR=1)=XE(L3+1,NXOR)
YE(L3+]1yNXOR=1)=YE (L3+14yNXOR)
ZE(L3+1sNXOR=1)=7E(L3+14NXOR)

L X-X-X-X- ¥

XE(L3+]1sNXOR=2) =XE (L3+1,NXOR)
YE(L3+1yNXOR<2)=YF (L3+1«NXOR)

RETURN

END

SUBROUTINE LEADLM (NNC,BXE4BYEsBZESNIToI).
DIMENSTION PNT(2043)FLEN(20)yCOEF (20,4,3),

1BXE (S) 4PYE(5) 4BZE (5) 4SP(20)

COMMON /ABC/ XE(10040)9YF(10940)97F(10’40)
LEADING~EDGE VORTEX SEGMFNT STARTS FROM. FIFTH POINT OF LEADING
EDGE FREE ELEMFNT ON FREE SHEET

NOC1=NONC-1
0O 10 J=1sNOC
JJ=Jd+4

PNT (Jy1)=XE(T4J)
PNT (Je2)=YE(T,JU)
PNT (Js3)=ZE(14JJ)
CONTINUYE

EpPs=0,

N=0

MAXN=20

MAXSP=20

IX=NOC

IPT=-1

CALL CSIPAR (MAXNsIXoPNT 4N, MAXSP4EPSsK1yIPT4ELEN,COEF,CPT,1ERR)
SP(1)=0,

ST=0.

AYC
AvYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC
AYC

LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD
LAD

540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690~
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180
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210
220
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20

30

40

50

DO 20 K=2sNoOC

SP(K)=SP (K=1)+ELEN(K=1)

ST=ST+FLEN(K=1)

DO 50 L=1eNIT

FL=L

DS=ST#FL/NIT

LL=1

IF (DS.GT«SP(LL).AND,DS, LE, §P(LL¢1)) GO TO 40
LL=LL+1

GO TO 30

DT=(DS~ SP(LL))/(SP(LL+1)-SP(LL))

LAD
LAD
LAD
LAD
LAD
LAD
LAD

" LAD

LAD
LAD
LAD

BXE(L)‘COEF(LL,l.l)*(DT¢*3)+C0EF(LL9291)*(DT*“2)+C0EF(LL.3 1)4%DT+CLAD

10EF (LL+4s 1)

LAD

BYE(L)= COtF(LL'loE)*(DT*“3)¢COEF(LL02,?)*(DT**?)#COEF(LL93q2)“DT+CLAD

10EF (LLy4+2)

LAD

BZE (L)=COEF (LLs1, 3)*(DT“*3)*COEF(LLoEoB)*(DT**E)+COEF(LL93,3)“DT¢CLAD

10EF (LLy493)
CONT INUE
RETURN

END

"SUBROUTINE CFSFT (XX1sYY1sZZ1sICyXBoYR4ZB,LL)
DIMENSTION XB(4042)sYR(40+2)9ZB(4042)
D1=XX1=XB(IC,LL)

D2=XR(IC+1lslL)=XB(IC,LL)
D3=YR(IC+1lsLL)=YB(IC,LL)
YY1=YR(ICsLL)+(D3#D1) /D2
D4=ZB(IC+1lsLL)=7R(IC,LL)

2Z1=ZR(ICsLL)+ (P4#D1) /D2 -

RETURN

END

SUBROUTINE MINMAX (X14X29XMN9XMX)
XMN=AMIN] (X1,X2)

XMX=AMAX]1 (X]1,X2)

RETURN

END

LAD
LAD
LAD
LAD

SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

MAX
MAX
MAX
MAX
MAX

1

230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420~

10
20
30
40
50
60
70
80
90
l100=-

10
20
30
40
50=-

ee



10

20

30
40

50

60

70

SURROUTINE CENTRD (XSTNeYSTNeZSTN,NMAX,NSW]+NELM,ISECT)

DIMENSTION YSTN(1)¢ZSTN (1) NELM(1)

comMoNn /ABCy XE(10940)9YE(10.40),ZE(10.40)

COMMON /GENCF/ M1 (5)

COMMON /AERO/ NAERO, MAxL,MAxw.ISPAN.ISF.ITQAKE Isc
I1=2

IF (ITRAKE.NF,1,AND,TSECT,FGQ,.2) I=M1(1)+1

NSUR=§

K=NSUR

KMAX=NFLM(I)

IF (XE(I4K),GE,XSTN) GO TO 60 '
IFK(XE(IgK).LE.XSTN.AND.XE(I,K+1).GE.XSTN) GO TO 130
K=K+l

IF (K,EQ.,KMAX) GO T0 S0

GO TO 20 _

CALL COORD (XSTNGT4KoYSTM(T)ZSTN(I))

I=1+1

K=NSUR

IF (1,6T.NSWl) GO TO 70

GO TO0 10

YSTN(T)=YE(T,K)

ZSTN(I)=7E(1,K)

GO TO 40

NMAX=T-1

RETURN

NMAX=NSW1

RETURN
END

SUBROUTINE COORD (XSeIsKsYSsZS)

COMMON /ABC/ xF (10940)9YE(10440)9ZE(10440)
DX=XE(TsK*+1)=XF (ToK)

DY=YE (ToK+1)=YE (T4K)

DZ=7E(14K*+1)=ZF (1K)

YS=YE (ToK) +DY# (XS=XE (14K) ) /DX

ZS=ZE (T +K) +DZ# (XxS=XE (14K)) /DX

CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN
CEN

coo
coo
coo
coo
coo
coo
Ccoo

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
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240
250
260
270

280-

10
20
30
40
50
60
70
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RETURN
END

SUBPOUTINE CSIPAR(MAXN.IX PNT¢NsMAXSPLEPS, Kl,IPT.ELEN.FOEF CPT,

IEPR)

coo 80
C00 o60-

CSIPOO1O
CSIP0020

C§§§§§§§#*##%#%**b*##*##“*#Q##4###%#%%%&****###6#66####*%##*#“**“**““&##CSIP0030

Ca
C#
C
C#
Ct
C#
C#
C#
Ca
C#
Cs
C#
C#
Cn

Cw

C#
Cs
‘Cn
C#
C#
Cs
Ce
C#
C#
Cs
C#
C#
C#
Ca
C#
CH
Cs

PURPOSE ¢

Use:

"MAXN

Ix

PNT

N

MAXSP

SURROUTINE CSIPARP COMPUTES PARAMETRIC CUBIC SPLINE
COEFFICIENTS TO APPROXIMATE A SMOOTH CURVE THROUGH A
3D SFT OF INPUT POINTS AND OPTIONALLY COMPUTES AN
FNRTCHED CURVE,

CALL CSTPAR(MAXNyIXsPNT¢NoMAXSP 4EPS K] 4IPToELEN,
COEF4CPT,IERR)

AN INPUT INTFGFR SPECIFYING THE MAXIMUM NUMBER OF
NODE POINTS AS GIVEN INM THE DIMFNSION STATFMENT OF

. THE CALLING PROGRAM,

‘AN TNPUT INTFGER SPECIFYING THE ACTUAL NUMBER OF

NODE POINTS DEFINING THE CURVE, TIXx @ MAXN,

A TWo=DIMENSTONAL INPUT ARRAY DIMENSIONED (MAXN,3)

- IN THE CALLING PROGRAM,. ON ENTRY TO CSIPAR,

PNT(Kel)y PNT(Ks2)s PNT(Ks3) CONTAIN THE XeYs AND Z
COORDINATES PEQPECTIVELY OF THE K=-TH NODE POINT TO
RE FITTED, -

AN INPUT INTFGER SPECIFYING THE NUMBER OF

" INTERPOLATFD POINTS TO BE COMPUTED BETWEEN EACH PAIR

OF NODE POINTS, IF N=0, COMPUTATION OF THFE
FNRICHED CURVE IS OMITTED.

AN INRUT INTEGFR SPECIFYING THE MAxIMyM NUMBER OF
POINTS ALLOWED IN THE ENRICHED CURVE, AS GIVEN IN
THF DIMENSTION STATEMENT OF THE CALLING PROGRAM,

#CSIPO004O
#CSIPOOSO

. #CSIP0OKO

#CSIPOOTO
#CSIP0OOSO
#CSIPOOO9N
#CSIPO1INO
#CSIPO110
#CSIP0120
#CSIP01I30
*CSIP0140
#CSIPO150
#CSIPO160
#CSIP0O170
#CSIP0180
#CSIPN190
#CSIP0200
#CSIP0210
#CSIP0220
#CSIP0230
#CSIP0240
#CSIP0250
#CSIPO260
«CSIP0270
#CSIPO2ARN
#CSIP0290
#CSIP0300
#CSIP0310
#CSIP0320
#CSIP0330
#CSIP0340

#CSIP0350 .

()

Yed



Ca
Ce
Ca
C
Ce#

Ce

C#
Cs
C#
Ca
Cu
Co
Ca

Cu

Ce
Cx
C#
Cs
CH
Ca
Ceu
C#
C#
C#
C#
Ca
C#
Ce
C#
Ca
C#
C
C#
C#
C#
C#
C#
C#
C#

.CQ

Cs

EPS

K1

1PT.

ELEN

MAXSP SHOULD BFE AT LEAST (IX=1) # (N+1) + 1 TO
PROVIDE FOR ALL INTERPOLATED POINTS. IF AN ENRICHED
CURVE 1S NOT CALCULATEDs A DUMMY ARGUMENT SHOULD

BE SPECIFIED FOR MAXSP,. :

AN INPUT PARAMETER USED.  TO TEST CURVATURE OF THE
ENRTCHED CURVE, IF THE ABSOLUTE VALUE OF THE SECOND
DERIVATIVE AT AM INTERPOLATED POINT IS LESS THAN
EPSe THE POINT WILL RE OMITTED FROM THE ENRICHED
CURVE, IF EPS=0, ALL INTERPOLATED POINTS WILL BE
RETAINED, TIF AN ENRICHED CURVE IS NOT CALCULATED,

A DUMMY ARGUMENT SHOULD: BE SPECIFIED FOR EPS.

AN INPUT INTEGER SPECIFYING WHETHER A NODE POINT IS

TO BE RETAINED IN THEF ENRICHED CURVE WHEN THE SECOND.

DERIVATIVE AY THE POINT IS LESS THAN EPS.
K1=1 ALL NODE POINTS WILL BE RETAINED,
K1=7 NODE POINTS WILL BE OMITTED IF SFCOND
DERIVATIVE 1S LESS THAN EPS,
IF AN ENRICHED CURVE IS NOT CALCULATED, A DUMMY
ARGUMENT SHOULD BE SPECIFIED FOR K1,

AN TNPUT/0UTPUT INTEGER HAVING THE FOLLOWING
FUNCTIONS: |

INPUT?

=-1 WHENEVER A NEW PNT ARRAY 1S SPECIFIED,IPT MUST
BE INPUT AS =1 SO THAT THE ROUTINE WILL PRE.
INITIALIZFD,'

ouTPUT

‘=N THFRE ARE A TOTAL OF N POINTS IN THE

ENRICHED CURVE,

A ONE-DIMENSIONAL OUTPUT ARRAY DIMENSYONED AT LEAST
IX IN THE CALLING PROGRAM, ON RETURN FROM CSIPAR,
ELEN(K) CONTAINS THE CHORD LENGTH BETWEEN NODE

"POINMTS K AND Ks+1,

#CSIP0360
#CSIP0370
#CSIP0380
#CSIP0390

#CSIP0400

#CSIP0410
#CSIP0420
#CSIP0430
#CSIP0440
#CSIP0450
#CSIP0460
#CSIPO4TO
#CSIP04R0D
#CSIP0490
#CSIP0S00
#CSIP0S10
#CSIP0520
#CSIP0530

~#CSIP0S40

#CSIP0SS0
#CSIP0S60
#CSIPOST0
#CSIP0S80
#CSIPOS90
#CSIP0600
#CSIPO0610
#CSIP0670
#CSIP0630
#CSIP0640
#CSIP06S0
#CSIP0660
#CSIPO6TO
#CSIP0680O
#CSIP0690

#CSIPOTO0O -

#CSIPO710
#CSIP0O720
#CSIP0730
#CSIP0740
#CSIP0750
#CSIP0760

GET



Cu
C#u
C#
C

Cu

Cu
C#
. C#
C#
C
C#
Ce
Cu
C
Cs
C#
Cxn
Cu

Ca.

Co
C#
Cx
Cu
C
Ca
Cs
C
C#
C#
C#
Cs
Ce

Cs#

C#
C#
C#
C#
Cs
Cs
C#
C#

COEF

CPT

IERR

A THRFE-DIMENSIONAL OUTPUT ARRAY DIMENSIONED

(MAXNe4,43) IN THF CALLING PROGRAM,
CSIPAR, COEF(KyMyN) CONTAINS THE M«TH CURIC COFFFIC=-
TENT FOP THE N-TH COORDINATE IN THE INTEPVAL BETWEEN

NODE POINTS K AND Ke1,.
ORDFR OF CUBIC COEFFICIENTS Is:

COEF(Kgelygl)=AX
COEF (Koe241)=RX
COFF (K4391)=CX
COFF (K, 4.1)-nx
WHERE ?
Fx
Fy
F7
AND:
T

A TWO-DIMENSIONAL OUTPUT ARRAY DIMFNSIONED (MAXSP,3)
IN THE CALLING PROGRAM,

CPT(Ksl)y CPT(Ks2)y

FOR CPT, -

==]1 . INCOMPLFTE FAI

COEF'(Ky142) =AY
COEF (Ky2+2)=RY
COEF (K9342)=CY
COEF (Ke442)=DY

Ax¢T§u3 + RX#T#82 + CX#T + DX
Ay#T#23 + BY®#T##2 &+ CY&#T + DY
A7#T#83 + RZ#Tu#2 + CZ#T + DZ

CHOPDAL DISTANCE'PARAMFTER.

ON RETURN FROM

COEF (Ks193)=AZ
COEF (K429 3)=B2Z

" COEF (K9343)=CZ

COEF (Ke4+3)=DZ

ON RETURN FROM CSIPAR,

CPT(Ks3) CONTAIN THE X,YeZ
COORDINATES RESPECTIVELY OF THE K<TH POINT ON THE
ENRICHED CURVE, IF AN ENRICHED CURVE. IS NOT

AN OUTPUT INTFGER ERROR CODE.
=0  NORMAL RETURN NO ERROR IN CALCULATION

RED CURVE

" CALCULATED, A PUMMY ARGUMENT SHOULD BE SPECIFIED

=~2 LESS THAN FOUR NODE POINTS WERE SPECIFIED,
ROUTINE TERMINATES.

REQUIRED ROUTINES

SOURCF

LANGUAGF

NONE

SUBROUTINE SPFIT WRITTEN BY
CMPBy MONIFIED Ry COMPUTER
SCIENCES CORPORATION

FORTRAN

()

#CSIPOTTO
#CSIPO780
#CSIPO790
#CSIPO8OOD
#CSIPOB10
#CSIP0820
#CSIP0OB30
#CSIP0840
#CSIP0OA&as0
#CSIPOB6GO
#CSIpPoa70
#CSIPNARKO
#CSIP0890
#CSIPOS0O
#CSIP0910
#CSIP0920
#CSIP0930
#CSIP0940
#CSIP0950
#CSIP096O

#CSIP0970

#CSIP0SR0
#CS1P0990
#CSIP1000
#CSIP1010
#CSIP1020
#CSIP1030
#CSIP1040
#CSIP1050
#CS1IP1060

#CSIP1070

#CSIP1080
#CSIP1090
#CSIP1100
#CSIP1110
#CSIP1120
#CSIP1130
#CSIP1140

#CSIP1150 .

#CSIP1160
#CSIP1170

()

9¢¢



Cs
C#
Cea
Cw
Ca

DATE RELEASED OCTOBER 3, 1973

LATEST RFVISION | OCTOBER 3, 1973

#CSIP1180
#CSIP1190
#CSIP1200
#CSIP1210

#CSIP1220 -

c«uuﬁﬁbu#%*oa##**#a##u*a**§%***§#&#&***u%u#%&#%Qﬁ######**&§#¢§#469§¢¢§&¢c51p1?30
DIMENSTON PNT (MAXN43) yELEN (1) 9y COEF (MAXNy443) 4yCPT (MAXSP,3)

e NeNe]

OOOOW

OO0

DIST(X19Y19Z1eX24Y2,72)=SQRT( (X2~ Xl)**2+(Y2-Y1)“*2+(Z? 21)4#42)

IF (IPT «NE, ~1) GO TO 92
IF(IX LTe 4) GO TO 140
IERFR = 0

NlzIX=]

COMPUTES CHORD LENGTHS

DO 30 NM=2s1X

ELEN(NN=1)=DIST (PNT(NN=1, 1).PNT(NN—loZ).PNT(NN-1.3).
PNT (NNs 1) 4PNT (NN42) 4PNT (NNy3))
CONTINUE

SFTUP COEFFTICIENT MATRIX WITH UNCLAMPED END POINTS
SETS 2ND DER=0, AT P1 AND PN

COEF(1,4141)=0,
COEF(1y142)=2,
COEF(14143)=1,
COEF (IX,191)=1,
COEF (IX,l92)=2,
COEF (IX,193)=0,

DO

DO

40 NN=29N1 -

COFF (NN9141)=FLFN(NN)

COEF (NNy142)=2,# (FLEN (NN=1) ¢ELEN (NN))
COEF (NNy1,3)=FLEN (NN=1)

CONTINUE

SOLVE FOP SLOPES

70 1=193

COEF(194,41)=(3, /FLEN(I))“(PNT(?,I)‘PNT(] I8

COEF (IX4441)=(3,/ELEN (IX=1))#(PNT(IX, I)=PNT(IX=1,T1))
DO 60 NNiz2,N]

CSIP1240
CSIP1250
CS1P1260
CSIP1270
CSIP1280
CS1P1290
CSIP1300
CSIP1310
CS1P1320
CSIP1330
CSIP1340
CSIP1350
CSIP1360
CSIP1370
CSI1P1380
CSIP1390
CSIP1400
CSIP1410
CSIP1420
CSIP1430
CSIP1440
CSIP1450

CSIP1460

CS1IP1470
CSIP1480
CSIP1490
CSIP1S00

CS1IP1510
cSiPls2n
CS1P1530
CSIP1540
CSIP1s850
CSIP1560
CSIP1STO
CSIP1580

LET



OO0

63

67
70

Do

COFF (NNy4,1)=(3s/ (ELFN(NN=1)#ELEN(NN)))#
(ELEN (NN=1) ##2# (PNT (NN+141)=PNT(NNoT)) +
ELEN(NN) #62% (PNT(NNoT)=PNT (NN=1 ,41)))
CONTINUE

SOLVE TPINTAGOMAL MATRIX

COFF(192,1)=COEF (151+3) /COEF (141+2)

COEF(1!301)‘FOEF(1o491)/COEF(1¢102)

DO 63 K=2,1x
KM1=Ka)
TEMP= COEF(Kolq?)-COFF(Kolol)*COEF(KMloEyl)
COEF(K4241)= COEF(Kyle3)/TEMP
COEF(K.3oT)-(COEF(Koaol)-COEF(K 1;1)4COEF(KM1,3 I))/TEMP
- CONTINUE
DO 67 K=1,N1
KK=IX<K
FOFF(KK,B,I)-COEF(KK.39I)-COEF(KK92 1)YRCOFF (KK+1,3+1)
CONTINUE

CONTINUE

COMPUTE CURIC COEFFICTENTS FOR EACH SEGMENT

90 NN=1sN1
EL=1./7ELEN(NN)
ELP=EL®*EL
EL3=EL®*EL?
Do 90 I= 103
COEF (NN44 o T)=PNT (NN, T)
- E=PNT (NN+1,T)=PNT(NN,T)
. COEF (NN,2,1)=
F#EL2¢3.-
EL#(2, %COFF(NN.3cI)+C0EF(NN*19391))
COEF (NNy1,T) =
-FoEL3%#2,4 v
FLZ“(COFF(NN,3;I)+COEF(NN+1,3.I))

REFERENCF LENGTH TO 1,

COFF(NN’191)=C0EF(NN’191’/EL3
COEF (NN42.T)=COEF (NN,2,1)/EL2

()

CSIP1590
CSIP1600
CSIP1610
CSIP1620
CSIP1630
CSIP1640
CSIP1650
CSIP1660
CSIP1670
CSIP1680
CSIP1690
CSIP1700
CSIP1710
CSIP1720
CSIP1730
CSIP1740
CSIP1750
CSIP1760
CSIP1770
CSIP1780
CSIP1790
cSIP1800
CSIP1810
CSIP1R20
CSIP1830
CSIP1840
CS1P1RS0
CSIP1860
CSIP1870
CS1P1880
CS1P1890
CSIP1900

CSIP1910

CSIP1920
CSIP1930
CSIP1940
CSIP1650
CSIP1960
CSIP1970
CSIP1980
CSIP1990

()

8€¢



90

e NeNe!

100

110
120

125

130

140

892 IPT = 0

COEF (NNy3,1)=COEF (NN,3,1)/EL
CONTINUE :

IF (M ,EQe 0) REFTURN
IF(K1 .EQe 0 ) K1 =]

COMPUTE ENRICHED POINTS

IFIT = N+l
XFIT=IFIT
DELT=1,/XFIT
DO 120 NN=1,N]
DO 110 NF=1,1FIT
F=NF =1
T=DELT®F
.IF(NN_F0,1.AND . NF.E0,1)G0 TO 95
IF(NF . EQ, 1.AND., K1 ,EQ, 1 ) GO TO 95
T6=6e2T i ‘
EX=ABS (TE#COEF (NNo141) +2.#COEF (NNy2,1))
EY=ABS (TO#COEF (NNe142) +2#COEF (NN,2,2))
EZ=ABS (T64COEF (NNy1,3)+2e#COEF (NNy2,3))
EE=(EX+EY+EZ) / (ELEN(NN) #ELEN (NN))
IF(EE,LT.EPS)GO TO 110
IF(IPT ,GE, MAYSP ). GO TO 130
IPT=1PT+]
"nO 100 1=1,3

CSIP2000
CS1P2010
CSIP2020
CSIP2030
CSIP2040
CSIP2050
CSIP2060
csiP2070

CS1P2080

CSIP2090
CSIP2100
CSIP2110
CS1Ip2120
CSIP2130
CSIP2140
CSIP2150
CSIP2160
CSIP2170
CSIP2180
CSIP2190
CSIP2200
CSIP2210

CS1ipe220

CSIpP2230
CSIP2240
CSIP2250

CPT(IPT,1)=((T#COEF (NNy1,1) + COEF (NNy241))#T+ COEF (NNu3,CSIP2260

1)) #T+COFF (NNobo1)
CONTINUE ' :

CONTINUE :

IF ( IPT GE, MAXSP ) GO TO 130

IPT=1IPT+1

DO 125 I=193
CPT (IPT,I)=PNT(IXs1)

RETURN

IERR==1

RETURN

1IERR ==2

RETURN

END

CS1P2270
CSIP22an
CS1P2290
CSIP2300
CS1P2310
CS1P2320
CSIP2330
CS1P2340
CS1P2350
CS1P?360
CSIP2370
CS1P2380
CSIP2390

6¢C



LEVSPsT1777,CM177000,
USFReXXXXXX. :
CHARGE 9 YYYYYYsLRC,
FTN, '
LGO,

REWIND,TAPEQ,
COPY,TAPES,

REWINDs TAPF10,
COPY,TAPE10,

7/8/9 - CARD

#4 COMPUTER PROGRAM u4a

7/8/9 = CARD
#s DATA CARDS #%

6/7/8/9 = CARD

kkk

RUN STREAM ***

FILE MANTPULATION FOR BEST SET OF RESULTS

)

(]

ove
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